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V the advide of Gm gentlemen, 
who have done me the honour to 
approve of my former volume, and 
who are themſelves the brighteſt orna- 
ments of the Republic of Letters, 1 
have enlarged my original deſign, aud 
{hall — — ce hiſtory and me · 
moirs of the Academy, not only ſuch 
as are new and un- obſerved by 
others, but likewiſe whatever in my 
own judgment is worthy of the public 
attention. 

Enquiries of this nature which tend 
to enlarge our ideas of the Divine 
Power, to convince us of the conſtant 

ſuperintendency of Providence, and 
to diſplay the immenſity of the works 
of the Creator, are particularly uſeful 
at this time, when ſuch bold and im- 


A 2 pious 


PR E F A C E. 
pious attacks are made on the very vi- 
ſervations of 
nature will neceſſarily lead a contem- 
plative mind to the acknowledgment 
and adordtion of the author of natuze. 
I ſhall next proceed on the anato- 
mical- part of my work, and as theye 
are many curious diſſections of the 
brute animals, particularly of the wild 
kind from the French king's Ména- 
gerie, ſhall divide my ſubject into 
buman and comparative anatomy; but 
for the greater eaſe and benefit of my 
readers, whatever relates to each ſcience 
ſhall be contained in diſtinct volumes, 
and may be purchaſed ſeparately. 
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N vain would nature have difplayed ſuch Of che ſor- 
wiſdom in the frame of animals, if af, 
ter having formed with wonderful art and co- 
their internal parts, ſhe had neglected to goes, 

defend them from ſurrounding bodies: The of ari- 
too rough touch of thoſe bodies would ſoon mals, by 
have deſtroyed ſuch delicate ſprings, ſuch Reaumur. 
tender fibres, as give motion to every vital 
wheel, and on which the whole animal ma- 
chine is hung. But indeed nature (or, to 
ſpeak more properly, Divine Providence) hath 
taken care to clothe theſe delicate parts with 
divers coverings, that cannot eaſily be injured 
by the bodies which ſurround them; not only 
hath ſhe included them in an outward ſkin 
more compact and more ſolid than the other 
membranes, but ſhe hath morcover com- 
monly covered this outward ſkin with hairs, 
feathers, ſcales, or ſhells; Theſe are a kind 
of little. bulwarks, if I may be allowed the 
expreſſion, under the covert of which the ani- 
mal machines can ſuſtain the efforts of moſt 
of thoſe bodies which continually rub, impel, 
Vol, II. B or 
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or rudely ſtrike them. The attention of na- 
ture hath even gone ſo far as to proportion 
the ſtrength of theſe defences to the weak- 
neſs of the internal parts; I mean, that the 
animals, who by their figure or ſoftneſs of 
ſubſtance give more hold to the bodies that 
ſurround them, have in requital ſtronger 
coverings; thus we ſee that ſhells cover 
thoſe animals whoſe ſubſtance is very moiſt 
and ſoft, and whoſe figure is almoſt flat or 
fpiral, which by this double inconvenience 
would be in danger of being cut and torn by 
the carth, the ſand, or ſtones on which they 
crawl. How many different ſpecies of ani- 
mals doth nature preſerve on the earth, in 
rivers, and in ſeas, by means of theſe ſhells? 
With how much art doth ſhe ſeem to have 
laboured them? One would think that ſhe 
took pleaſure and {ported, as it were, with 
varying their figures, ſtructures and colours; 
inſomuch that the greateſt part of thoſe who 
have a delicate ſenſe of the beauties of na- 
ture have employed the utmoſt pains in 
collecting the greateſt number they have 
been able, each new ſhell affording a freſh 
incitement to their curioſity: Their cabinets 
contain but a part of thoſe that adorn the 
univerſe, yet they have enough to excite 
the admiration of ee who have the under- 
ſtanding to admire. 


But one would think that they had con- 
fined themſelves to gazing only on "this beau- 
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teous work; no one, at leaſt that I know of, 
hath explained in what manner it is pro- 
duced ; ſo that Having received no inftruc- 
tions on this ſubject from authors, I have 
conſulted nature herſelf by divers experi- 
ments; and it is by relating the anſwers of 
that divine oracle, that I am going to-ſhew 
how the formation and growth of ſhells are 
accompliſhed. 

Although it might appear more regular 
to explain firſt, in what manner the ſhells 
of animals are formed, before I ſpeak of 
their - growth ; yet I ſhall here purſue a con- 
trary order : I ſhall begin with explaining in 
what manner they grow, which it is a more 
eaſy taſk to diſcover, and which will be ſuth- 
cient to give light into the manner of their 
formation, that may be conſidered as the firſt 
ſtep towards growth.  -- 

A body may grow in two different man- 
ners, or, to expreſs myſelf more clearly, the 
little pieces of matter that come to unite 
themſelves to rhoſe which already compole 
the body, and that by this means increaſe its 
bulk, may be added to it in two different 
ways; either theſe pieces do not attach them- 
ſelves to thoſe that already conſtitute the 
body, till they have paſſed through that body, 
have been prepared in it, and in ſome mea- 
ſure rendered proper for occupying the place 
whither they are conveyed; this is what 
is commonly called grow!ng by vegetation, 
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and in the ſchools growing by. ae eſcepe 
tion. 

11 is thus that the fs mounts up in plants 
by divers ſmall veflels, which, after having 
prepared it in a certain manner, convey it to 
different parts of the plant, where it faſtens 
itſelf and increaſes, by conſequence, the bulk 
of the plant. Thus likewiſe a certain por- 
tion of blood having been conveyed by the 
arteries to the extremities of the; body of an 
animal, beſtows ſomething on the fleſny 
parts, and increaſes their ſize. 

Or, the ſecond way of growing is, when 
the parts which augment the bulk of a body 
are applied to it without having received any 
preparation in the body itſelf, and this is 
called grow!ng by appgſition, or in terms of 
the ſchool by juxtapofitton. All thoſe artifi- 
cial plants which we owe to-the ſkill of the 
chemiſts, ſuch as arbor diane, . arbor mar- 
tis, as well as all chryſalliayons, falts, &c. 
grow in this manner. 

The growth of ſhells muſt be effected i in 
the one or other of the preceding manners, 
Thoſe that have made every thing vegetate, 
even ſtones; would probably be very far 
from ſuſpectin g that ſhells, which are worked 
with ſo much art, could be produced by 
mere 7uxtape/ition., The analogy that ap- 
pears to be between ſhells and bones (for 
might they not be conſidered as external 


bates ?) would ſcem to confirm their opi- 


nion, 
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nion, ſince bones truly vegetate. But ſuch 
conjectures are of no efficacy in ſound phi- 
loſophy; experiments alone made on the 
things themſelves that are the ſubje& of en- 
quiry, can juſtly ſerve for a foundation to 
our reaſonings: They alone can pbint out 
the way that it hath pleaſed nature to take in 
order to arrive at her end: It is by means 
of theſe experiments that we ſhall fee after- 
wards that ſhells are protliecs by a e * 
poſition. 

Although I hüte winds experiments only 
on ſome ſpecies of ſhells, yet I think T-have a 
right to aſſume an explanation of the growth 
and formation of ſhells in general: That 
nature makes uſe f general methods for 
rr ſuch works 'is ſufficiently known. 

uld in not be thought ſufficient for a phi- 
loſopher to have explained how a plant 
grows, if what manner nutrition is perform- 
ed in an aninial, in order to conclude! from 
thence, or rather that the whole philoſophic 
world ſhould conclude with him, that it is 
thus all plants grow, that nutrition! i is per- 
formed in the fame manner in all animals? 
Aﬀer it had been demonſtrated that the 
blood circulated n man, who ever doubted 
but it circulated in all animal machines? 
TI ſhall therefore content myſelf with re- 
lating the experiments I have made on divers 


ſpecies of terreſtrial ſnails. 
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As the animal that filled exactly its ſhe}! 
is growing, it neceſſarily follows, that the 
ſame ſhell doth not continue ſufficiently large 
to cover it intirely, or, in other words, that 
a part of the ſurface of the body of the ani- 
mal muſt become naked; the part, which 
is thus deſtitute of ſhell by the growth of the 
animal, is always that which is the neareſt 
155 to the mouth of the ſhell; for the body of 
3 the animal can extend itſelf only that way. 
All the animals that inhabit ſhells furned in 
a ſpiral form, ſuch as ſnails, can be extend- 
ed only about the head, where the mouth 
of the ſhell is; whereas the animals of bi- 
valved ſhells, ſuch as muſcles, may be in- 
larged throughout their whole circumfe- 
rence. Now in all the ſpecies of ſhell- 
{| fiſh, it is that very part of X body,' which 
| if is bare by, the growth of the animal, that 
| occaſions the ſhell to grow. I ſhall explain 
| the mechaniſm on which this .growth is 
| founged. . 
| 


It.is a neceſſary effect of che laws of mo- 
tion, When liquors flow through veſſels, 
that the ſmall parts of theſe liquors; or the 
little heterogeneous bodies mixed with them, 
J. which on account of their figure or their little 
1 ſolidity; in compariſon to their ſurface, have 
| | leſs motion than the other parts, remove 
| | from the center of motion, or place them- 
| {elves near the ſides of thoſe veſſels. It even 

often happens that theſe ſmall parts faje:: 
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themſelves to the internal ſarface of thoſe 
veſſels, when they are ſufficiently viſcous for 
that purpoſe. Pipes that convey water to 
reſervoirs furniſh us with examples of it. 
We commonly find, when they are opened, 
the internal ſurface covered with a little cruſt 
of viſcous matter: It is likewiſe obſerved 
that thoſe pipes, through which certain waters 
flow, have a ſony incruſtation. It is more- 
over certain that the liquors which flow in 
theſe pipes preſs upon the ſides in all di- 
rections, or (which is the ſame thing) that 
they urge the ſtony and viſcous parts of the 
cruſts that we have been ſpeaking of againſt 
the ſides; inſomuch that if theſe: pipes were 
perforated, like fieves, with an infinite num- 
ber of little , holes, of a ſuitable - figure for 
giving paſſage to theſe little viſcous and 
{tony bodies alone, they would eſcape from 


the pipes, and place themſelves on their ex- 


ternal ſurface; where they would form the 
ſame cruſt as one ſees on their internal ſur- 
face, with this difference alone, that the 
cruſt might become much more ſolid and 
even thicker, as it is much leſs expoſed to 
friction from the liquor than ht which is 
ſormed in the inſide of the pipe. The 
growth of ſhells is the work of a like me- 
chaniſm; the external ſurface of that part 
of the body of the animal, which is too 


much inlarged to be covered by the antient 


ſhell, is full of a prodigious number of pipes 
B 4 or 
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PHYSICS. 
or tubes, in which circulate the liquors ne- 
ceſſary for the nutrition of the animal; a 
great number of little pieces of a viſcous and 
ſtony matter are mixed with theſe liquors, 
but as they are leſs fluid than the particles 
of the liquors with which they flow, th 

are throw to the ſides of theſe veſſels, which 
being full of an infinite number of pores; 
proper for giving them paſſage, theſe little 
pieces of a viſcous and ſtony matter eaſily 
eſcape from the veſſels that contained them; 
for they are continually : puſhed againſt the 
ſides by the liquor that fills them; and they 
go to place themſelves: on the external ſur- 
face of theſe tubes, or rather on the whole 
ſurface of the animal which is not covered by 
the ſhell, whither they arrive wih ſo much 
the more eaſe, as all the «pores give them a 
free iſſue, whereas ſeveral of the pores on the 
reſt of the body may be ſtopped up by the 
ſhell with which it is inveſted. Theſe little 
pieces of a viſcous and ſtony matter being 
arrived at the extreme ſurface of the body 
of the animal, attach themſelves eaſily one to 
another, and to the extreinity of the ſhell, 
eſpecially when the more ſubtil part is eva- 
porated; they then compoſe all together a 
Jittle 16lid body, which is the firſt lay of the 
new piece of ſhell. Other little parts of a 
like matter to that of the former lay, for 
the eirculating fluids ſupply this matter in 
great abundance, eſcape from the * 
4 y 
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by the ſame mechaniſm, and form a ſecond 
lay, and thus in a continued ſeries till the 
new ſhell hath acquired a certain thickneſs. 
J ſhall now have recourſe to experiments 
for ſhewing whether I have truly deſcribed 
the manner in which nature acts, or whe- 
ther all that I have been advancing ſhould 
be confidered only as the ſport of imagina- 
tion. [3 +81 3106 L&: | 
I began with ſuppoſing that the animal 
grows before its ſhell, and this is a matter 
which it is eaſy to be aſſured of by obſerv- 
ing, with attention, the garden-fnails at the 
time they inlarge their ſhells; you may per- 
ceive very diſtinctly that the ſhell is too ſmall 
to contain them. At that time they faſten 
themſelves to walls, where they continue at 
reſt, and give you an opportunity of obſerv- 
ing that a part of their body juts out round 
about the ſhell. This part, like'the reſt of 
their body, is full of a prodigious number 
of little veſſels; the eye ane perceives a 
great number of them, which appears conſi- 
derably increaſed by the aid of the micro- 
(Udo C7 HAR 244 | | 
The pores that I ſappoſe theſe veſſels to 
be full of are too ſmall to be perceivable by 
the eyes, but you may be convinced of their 
exiſtence by their effects, with as much cer- 
tainty as if you perceived them very diſtinct- 
ly; for this purpoſe you need only break a 
piece of the ſhell of a ſnail without injuring 
8 
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the animal, which is always eaſy to be done, 
becauſe the ſhell is adherent to it only in a 
ſingle place, and taking out the piece of ſhell 
that is broken, you will ſee in a little time 
the ſkin of the animal covered with a liquor, 
which could not arrive from the veſſels in 
which it was contained to this outward ſur- 
face, unleſs the pores of theſe veſſels permit- 
ted it to paſs: If to be more aſſured of the 
road that this liquor hath taken in order. to 
arrive on the ſkin of the ſnail, you take off 
this liquor, by wiping the ſkin with a linen- 
rag, in a few hours after, you ſee the like 
liquor appear again, which oozes at the ſame 


time from all the bare part, and by conſe- 


quence could have paſſed only through the 
pores, It is this liquor, or rather the parts 
of matter leſs proper for motion mixed in 
this liquor, which ſerve to make the ſhell 
of the ſnail grow. There will be ſcarce 
any room to doubt of it, when it ſhall be 
known that they repair the loſs of the piece 
of ſhell which bath 1 been taken away; and 
this will be clearly ſeen, if after having ſtrip- 
ed a ſnail of a part of his ſhell, you put him 
in a place where you can commodiouſly ſee 
him, as in a veſſel for example; it is not 
long before he faſtens himſelf to the ſides 
of the veſſel, in the ſame manner as they 


faſten themſelves to the walls of gardens 


at the time that their ſhells grow. You will 


then {ce this liquor grow thick and congeal, 


or, 
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or, to expreſs myſelf more fully, the more 
ſubtil parts evaporate, and the groſſer remain 
alone, which form on that part of the body 
of the animal that is bare, a very fine cruſt ; 
one may often diſtinguiſh this cruſt in 24. 
hours time ; it then reſembles very much, 
by its fineneſs, thoſe webs that houſe-ſpiders 
make in the angles of walls. It is this cruſt 
which forms the firſt lay of the new ſhell, 
You ſee at the end of a few days this cruſt 
grow thicker by means of the different lays 
that are produced beneath the firſt; and at 
length, in the ſpace of 10 or 12 days, moſt 
commonly, the new piece of ſhell that is 
formed hath pretty near the ſame thickneſs 
as the antient piece of ſhell that was taken 
away. 


When you would have the new piece of 


ſhell egual the thickneſs of the old, it is ne- 
ceſſary to have the precaution of putting in- 
to the veſſel, where the ſnails are included, a 
food that is ſuitable for them. You may give 
them graſs, earth, and paper often wetted 
with water, they eat indifferently all thoſe 
ſorts of things, which can ſupply little 
pieces of matter ſufficiently ſolid for forming 
the ſhell. 


I muſt obſerve moreover, that ſnails, in 


the beginning of winter, make themſelves a 
little lid or cover for the mouth of their ſhell, 
by which they intirely ſhut themſelves up, 
ag we mentioned of the Buccinum, Fol. J. 

Plate 
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plate 3. fig: 4. letter C. Indeed this lid is of a 
texture very different from hat of the ſhell, but 
it is ſolid, and that ſuffices to ſhew that there 
is a great deal of ſolid matter mixed with 
their fluids. The difference Which is be. 
tween the texte of the ſhiell and thut of 
the lid ariſes without doubt from the Aer 
ence of the pores, through which their 
Auids have pa ed before they form the © x 
Lk 146-0 orator nan 
The mannet in Which a new piece bet 


J formed in the place of that which H 
deen taken away would alofle ſuffice to 
heyy that ſhells"do not vegetgte. For ff 


. A capes yegetation,' it could only be 
"two Ways, which it is not poſſible tb re- 
.concile with the precęding experiment; Ei- 
DF ihe ee which de ina bold r- 
ith for the growth of the thell, and which 
it could not ii this hypotheſis communicate 
to the ſhell But at the little plac where the 
ſhell is connected to the animal! hich muſt 
in this cafe be conſidered: as the root of the 


from thence through veſſels'that'would carry 
them to all parts of the ſhell; or they would 
be conveyed, only to that extremity that is 
to be inlarged ; now in the one or other of 
theſe 6 it would happen that when 
A broken off a piece of the ſhell, the 
liquor that flows through that ſhell would 
ooze at the opening which hath been made 

3 in 


in it; and then it would be round the circum- 
ference of the hole that you would perceive 


that liquor, which in reality is found only 


on the body of the animal ; the liquor after 
coagulating. would make a kind of callus, 
which increaſing, by degrees, would at laſt 
ſtop up intirely the hole. It is thus that the 
callus of bones broken is formed by the ex- 
travaſation of the juice that ſerved before for 
nouriſhing them and for their growth; thus 
likewiſe when the fleſh of any part of. the 
body hath been cut, the neigbouring fleſh 
extends itſelf, and covers over the part that 
had been laid bare ; laſtly, we find the ſame 
thing to happen in trees from which a part 
hath been taken: There is formed a callus 
from the juice which is extravaſated from 
the tree, and which covers that part of the 
tree by little and little; now all is tranſacted 


quite othertoiſe in the production of the new 


piece of ſhell. Nothing oozes from the 
ſhell; the whole extent of the hole is ſtop- 


ed up at the ſame time by the liquor that 


iſſues from the body of the animal; and that 
it might not be ſuſpected that this liquor, 
after it hath been extravaſated from the ſhell 
in an imperceptible manner, falls by its own 
weight upon the body of the animal, where 
it is collected in a ſufficient quantity to com- 


pole afterwards the new piece of ſhell, 1 


am going to mention two experiments W | 
wil 
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1 will ſerve equally to diſſipate this ſcruple, 
and to demonſtrate what I have advanced. 

1 have broke ſeveral ſhells of ſnails in two 


different manners. Firſt, I have made in 
fome a pretty large hole, between the two 


tween the point of the ſhell and its mouth; 


faſtened underneath the edges of the ſhell a 


11 made which are called gands de poule) this 
| (1 leather was extremely thin, but of a cloſe 

5 texture; I faſtened it in ſuch manner that it 
| ſtopped up very exactly the hole I had made. 
| Now it is evident that if the ſhell was not 
14 formed from a liquor that iſſues 7»medzately 
| | from the body of the animal, but from a 

| | 

| 

| 


Wi! liquor that pervades the ſhell, it muſt ne- 
1 ceſſarily follow that a piece of ſhell would 
[| be formed on the external ſurface of the lea- 
. ther, and it would be impoſſible for any to be 
| formed between the body of the ſnail and the 
8! leather; yet the contrary always happened; 
it that fide of the leather which touched the 
0 body of the animal was covered with ſhell, 
and nothing at all was formed upon the ex- 
ternal ſurface. OY 
The other experiment was not leſs de- 
cifive than what I have been mentioning. 
F118 Secondly, I broke ſeveral ſhells of ſnails in 
| | ſuch 
Wii. In French it is called Caepin. 5 


extremities of the ſhell, that is to ſay, be- 


after which I introduced by this hole, and 


piece of leather made of the ſcarf ſkin of a 
ſheep * (it is of this leather that gloves are 
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in ſuch manner that I diminiſhed the num- 
ber of their circumvolutions. I have, for 
example, reduced the ſhells of the large 
garden ſnails, which commonly make four 
piral turns, or four and an half, to three 
turns and an half, or to four turns; thus I 
have made theſe ſhells too little to cover the 
ſnail; and I have put them pretty nearly 
into the fame condition they are in, when 
the growth of *the body of the animal oc- 
cations them to grow. After having thus 
broken ſeveral ſhells; I have taken, as in the 
preceding experiment, a piece of leather as 
large as the circumference of the opening in 
the ſhell ; I have introduced one of the ex- 
tremities of this fine leather between - the 
body of the ſnail and the ſhell, to the inter- 
nal ſurface of which I have faſtened this lea- 


ther; and having laid the other extremity of 


the leather over the external ſurface of the 
ſhell, I have in like manner faſtened it down 


with glew, ſo that I have inveloped the whole 


compaſs of the opening in the ſhell with 
this leather. Now if the ſhell grew by ve- 
getation, the one or other of theſe two 
things muſt have happened ; either the piece 
of leather, thus glewed to it, would have 
hindered its growth, or the ſhell by length- 
ening would have carried away the leather: 
But it happened on the contrary that the ſhell 


grew, and that the leather remained where. I 


had placed it; for the growth of the ſhell 
| was 
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was effected in ſuch manner that the thick. 
neſs of the glove-leather remained between 
the new piece of ſhell and the cd, 4ohich 
by conſequence contributed nothing to that 
formation. ee eee bed 

It cannot appear difficult to conceive how 
the little pieces of ſolid matter that are mix. 
ed in the liquor, may be attached one to ano- 
ther, in order to form a firſt lay of the new 
ſhell ; nor how a ſecond lay may be united 
to the firſt, a third to the ſecond, and ſo vn 
through a continued ſeries; or rather this 
difficulty is not different from what muſt be 
acknowledged in explaining the union of the 
parts of all ſolid bodies. * [0006-0 

The different lays that compoſe the thick- 
neſs of the ſhell become very ſenſible if you 
throw ſhells into the fire and draw them 


out again after having let them burn a little ; 


the thickneſs of the ſhell by that means ſplits 
into a great number of different leaves that 
have ſeparated a little the one from the 


other; for the fire finds a more eaſy paſſage 


between the different leaves than between the 
parts that compoſe each leaf diſtinctly; this is 
what commonly happens in bodies formed in 
ſtrata, All paſtry-cooks works, which are 
commonly called puff-paſte, furniſh us with 
a vulgar but very ſenſible example of it 
all the art requiſite in paſtry- works conſiſts 
in their being made of different lays of 
paſte: and butter laid one upon anther; 


when 
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when they are baked, they ſeparate into ſe- 


yeral leaves, the fire opening itſelf paſſages 
more eaſily, or finding them already open 
between thoſe different lays, which cannot 


be exactly applied one to another throughout 


their whole extent. | 

The divers lays of ſhells may eaſily be at- 
tached one to another without their being 
glewed or faſtened likewiſe to the body of the 
animal which they cover ; the moiſtneſs of 
the ſkin of the animal muſt probably pre- 
vent ſuch a cloſe connection, and if it ſhould 
happen that they are a little attached Yoge- 
ther, the divers motions of the animal in his 
ſhell would be fufficient to fever them. 

It remains now to clear up two difficul- 
ties which may appear conſiderable ; the firſt 
ariſes naturally from the experiments I have 
related, and conſiſts in hie, That the new 
piece of ſhell which is formed to ſtop up the 


hole that hath been made, is commonly of a 


whitiſh colour, and conſequently very differ- 
ent from that of the reſt of the ſhell; from 
hence it might be thought to be of a differ- 
eat texture, and one might conclude from 
thence; with ſome degree of probability, that 
it is not formed in the ſame manner as the 
reſt of the ſhell, fo that the preceding experi- 


ments would decide nothing with regard to 


their afual growth. In order to give an 
anſwer. to this difficulty, it is neceſſary to ex- 


plain from whence ariſes the regular variety of 


colours 
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colours in certain ſhells ; the ſame experi- 
ments which will furniſh the cauſe of that, 
will ſerve to diſſipate intirely this difficul- 
11 ty. 
| The regular variety of colours is particu- 
4 larly remarkable in a little ſpecies of garden 
11 ſnails; the ground of their ſhell is White, 
1 citron, or yellow, or of a colour between 
of | theſe. Different ſtripes appear drawn on 
4 this ground; they wind the ſpiral of the ſhell; 
in ſome they are black, in others brown, 
ſometimes they are of a reddiſh colour. 
The breadth of each of theſe ſtripes increaſes 
4 by imperceptible degrees, as they approach 
* towards the mouth of the ſhell: It even 
1 happens ſometimes that two of theſe ſtripes 
ſpread themſelves ſufficiently to be blended 
together, and to make but one: Some ſhells 
have five or ſix of theſe ſtripes, others have 
only three or four, even two, or a ſingle 
one: You may likewiſe obſerve divers brown 
and white ſtripes upon the /arge garden- 
ſnails ; but they ſtrike the eye leſs, and one 
mult look at them with ſome attention to di- 
1 ſtinguiſh them the one from the other: The 
inails of both ſorts that we have mention- 
ed have not al theſe ſtripes of the ſame 
breadth in the ſame part of the ſhell. 
There appears but one probable way of 
accounting for the variety of theſe colours 
upon the ſyſtem we have eſtabliſhed of the 
growth of ſhells by ;zuxtapoſition ; For hav- 


© 34 150 
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ing confidered the ſkin of the animal as a 
kind of fieve that gives paſſage to the par- 
ticles which ſerve to form the ſhell; it is 
clear that if one conceives this ſkin to be 
differently perforated in different parts, or 
(which amounts to the fame thing) that it 
is compoſed of different fieves, ſome of 
which let paſs little pieces of ſolid matter 
that are different in figure, or of a different 
nature from thoſe which paſs through others, 
and ſtop the paſſage of the latter; it will 
follow that theſe little pieces of a different 
figure or nature will be proper to form 
bodies which will reflect d:Ferently the light, 
that is to ſay, they will form pieces of ſhell 
of divers colours, 

It is a neceſſary conſequence of the man- 


ner in which the ſhell of a ſnail grows, 


that the whole circumference or ſpiral thread 
of the ſhell muſt be formed by the collar 
of the ſnail, becauſe that is the part which is 
the neareſt to the head, and by conſequence as 
the animal grows hrs collar muſt ceaſe to be 
covered by the ancient ſhell: It muſt there- 
fore be always its function to inlarge the ſhell, 
and we may juſtly conſider it as the workman 
of all the circumvolutions; from whence it 
will follow that this collar muſt be . 
C 2 0 


De collar is that maſs of fleſp which ſurrounds the 
meck, as was obſerved in ſpeaking of the buccirum, wol. J. 
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of different ſieves or ſtrainers, in order to 
form a ſhell of different colours. 

Although we ſhould not be able to ſee any 
thin g reſembling the different fieves or ſtrain- 


ers, of which I have been ſpeaking, upon 


the collar of the ſnail ; yet they furniſh us with 
ſo probable an explanation of the variety of 
colours in thells, that it would be neceſſary to 


ſuppoſe them there: But luckily they diſcover 


themſelves, particularly i in the little ſpecies of 
ſnail, which is ſo remarkable for its diſtin 
ſtripes. When you have ſtripped, one of 
theſe ſnails of a part of his ſhell, all the 
reſt of the body appears of a pretty white 
colour, except the collar, , the white 
inclines a little towards a yellow, and which 
beſides that is marked with a number of 


black or brown ſtreaks equal to the num- 


ber of ſtr N the ſhell, = placed in the 
ion 


ſame dire 


thus the ſnails which have 
only a black ftripe upon their ſhell, have in 


like manner only a black: treak upon their 


collar ; thoſe which have four ſtripes upon 
the ſhell, have likewiſe four upon the collar, 
that are placed immediately — thoſe of 
the ſhell. The length of theſe ſtreaks in 
the collar is different in different ſnails of 
the ſame ſpecies. It is impoſſible to avoid 


acknowledging the ſieves or ſtrainers I have 


ſpoke of by obſerving theſe ſtreaks, their 
different colour is an evidence of theis dif- 
ference of texture. In order to leave no 

doubt 


N 


% ²˙wü' he Eoeodo ts. 3 ALY 4 Ar i. Be 


_—_ rh y_ vv 


PHYSICS 
doubt but theſe ſtreaks perform the func- 
tion of eve, which differ from thoſe of the 
reſt of the collar, and that the reſt of the 
collar, which appears of a different colour 
from the reſt of the ſkin through the whole 
body, lets paſs likewiſe particles of a differ- 


ent figure or nature, it is only requiſite to 


obſerve whether experience agrees with this 
reaſoning ; and for that purpoſe you need 
only let a ſnail repair the ſhell that hath 
been taken away : For if it happens that 
the ſhell which is formed directly oppoſite 


| theſe black ſtreaks is black, and that what 


is formed between them is of a different 
colour from what is formed upon thoſe 
ftreaks and upon the reſt of che body, it 
muſt appear inconteſtable that theſe differ- 
ent places perform the functions which 
have been attributed to them, Now ex- 
perience coincides perfectly with the preced- 
ing theory: The hell which grows upon the 
collar directly oppoſite the brown or black 
ſtreaks is itſelf black or brown ; tat which 
is formed between theſe ſtreaks is white, or 
of a citron colour; and hat which appears 
upon all the reſt of the body is white, but 
of a different whiteneſs from the collar, 
when that likewiſe is white. The ſame thing 
happens in the large garden-ſnails ; all the 
thell that is new formed on their collar is 
brown, or of a colour reſembling that of the 
| C 3 former 
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former ſhell, and the ſhell which grows a- 
gain upon the reſt of their body is white. 

It is proper at preſent to diſſipate another 
ſcruple that might ariſe to thoſe who ſhould 


attempt the ſame experiments as I have re- 


lated. It ſometimes happens that the new 
ſhell, which is formed directly oppoſite to 
the collar, in the place of the ſhell which 
hath been taken away, is not of the ſame 
colour as the od; now it ſhould ſeem from 
the explication and experiments which I 
have been relating, that this ought not to 
happen. 

This kind of irregularity will appear leſs 
difficult to be reconciled with the reaſoning 
and experiments preceding, if it be conſider- 
ed that the new ſhell formed oppoſite to the 
collar is never of a different co/our from that 
of the old, wnleſs its external ſurface is ex- 
tremely rough and repreſents ſeveral fur- 
rows, * whereas the ſurface of the reſt of 
the ſhell is very ſmooth. 

The unevenneſs of that ſurface of the 


new ſhell, is cauſed by the motions which 


the ſnail gives himſelf when be would draw 
back into his houſe, before the new ſhell 
hath acquired ſufficient thickneſs to ſup- 
port itſelf without reſting upon him. 

It would be a wrong way of arguing to 
conclude from what we have ſaid of the for- 
mation of the ſtripes which adorn certain 

| ſpecies 


In conſequence of which the texture muſt be altered. 
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ſpecies of ſhells, that the external ſurface of 
every individal ſhell ought to be ſtriped, or 
of an uniform colour, and that there ought 
not to be any of theſe ſhells whoſe external 
ſurface ſhould be marked with divers ſtains 

laced differently, of an irregular figure, 
and ſeparated one from another by unequal 
intervals. In anſwer to this objection I ob- 
ſerve, that it is neceſſary that theſe ſtrainers 
ſhould ſubſiſt the /ame during the intire for- 
mation of the ſhell, in order to make this 
ſhell ſtriped throughout its whole extent ; 
but if it happens on the contrary that theſe 
ſtrainers change, that is to ſay, if the pores, 
which let paſs a liquor proper for forming a 
ſhell of a brown colour, become too large 
or too ſtrait, or change in any other manner 


their figure, after having ſtrained a certain 


quantity of this liquor, and thoſe pores, 
which gave paſſage to the liquor that forms 
the white ſhell, change likewiſe their con- 
figuration, it will happen from thence, that 
the ſhell which is formed, will be marked 
with divers black and white ſpots, combined 
in the fame irregularity as the change in the 
{trainers themſelves. 

The fluidity of the liquor which ſerves to 
form the ſhell hath perhaps likewiſe ſome 
ſhare in the irregular diftribution of the co- 
lours that are ſeen on ſome ſpecies of ſhells. 
For it is eaſy to conceive that if certain ani- 
mals let paſs, for the formation of the ſhell, a 

C 4 liquor 
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liquor Which is very fluid, and that eafily 


flows from one part to another, there may 
be formed ſhells irregularly marked, upon 
ſuppoſition that they have ſtrainers on their 
collar that let paſs different liquors; ſince 
in that caſe it will often happen that the li- 
quor will not remain directly oppoſite the 
place where it iſſued, but what was emitted 


proper for making a white ſhell will go and 


depoſite itſelf in a place from whence ran 
the liquor which makes a black ſhell ; 
likewiſe that which makes the black cel 
will flow perhaps on a part from whence 
ſued ſome other liquor which makes the 
white ſhell. Now as this will happen irre- 
gularly according to the different poſitions 
more or leſs inclined, in which the animal 
fhall chance to be when the ſhell is formed, 


theſe ſpots will likewiſe be placed in an 


irregular manner. 

Although the collar of the ſnail deſcribes 
the ice circumvolution of the ſhell, and 
that 1s ſufficient to give it the colours Which 
are regularly diſtributed, yet it doth not give 
it all the thickneſs which it is capable of 
having; little pieces of ſolid matter from the 
fluids, which eſcape by the pores of the reſt 
of the ſkin, increaſe the thickneſs z of his 
there can be no doubt if you reduce the hell 
of a large ſnail to the ſame number of turns 
as that of a ſmall one, the ſpiral thread ap- 
pears equal in both, but that of the larger 

appears 
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appears thieker. This increaſe of the thick- 
neſs of the ſhell is particulatly remarkable 
in ſome ſpecies of fea ſhell-fiſh that wind in 
a ſpiral form; it becomes ſometimes ſo great 
hat the firſt turns of the ſhell are at laſt ab- 
ſolutely ſtopped up, and that the tail of the 
nhabiting animal is obliged to lodge in ſome 
ore diſtant turns. 


o the ſummit of the ſhell, as ſome have 
wrongly thought, it is eaſy for him to di/- 
place himſelf, particularly at the time when 
the place by which the animal is faſtened to 
the ſhell is changed (for that place is chang- 
ed according as the body of the animal 
forms new ſpirals): A little ſnail for example 
will be faſtened by a part of the firſt turn of 
its ſpiral, and when it is become bigger it 
will be faſtened only in the ſecond eircum- 
volution. 

The growth of ſhells being proportion- 
ed to that of the animals which inhabit 


them, is performed in a manner almoſt im- 


perceptible; one may however in the greateſt 
part of ſhells diſtinguiſh very eaſily their 
different degrees of growth: They are marked 


by divers little eminences parallel to each 


other, that one might readily take for the 
fibres of the ſhell: Theſe eminences ſur- 


round the circuit of the ſhell in ſuch as are 


flat or bivalved, and are placed on the broad 
ſurface of thoſe that wind in a ſpiral. If 
you 


The tail of the animal not being adberent . 
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you attend a little to the manner-in which 
we have repreſented ſhells to grow, you will 
eaſily remark that they could not be formed 
without letting the little eminences we have 
been ſpeaking of appear; for each ne little 


piece of hell muſt be faſtened immediately! 


underneath that which precedes it, and which 


by conſequence will be more elevated than 
the other, by the whole thickneſs that it had 


at the time when the growing of the animal 


gave riſe to the latter, underneath which| 

mult be placed likewiſe the piece that is pro- 
— : Thus the ſhell muſt na- 

turally be full of a great number of little| 


duced a 


eminences parallel to each other. 
Each ſhell hath commonly ſome of theſe 


eminences much more diſtinct than others, 


and widely diſtant; they mark the different 
times when the ſhell hath ceaſed to grow, 
and are ſomething analogous to the ſucceſſive 
ſhoots of trees. The heat of ſummer or the 
cold of winter ſtopping the growth of the 
animal that inhabits ſhells, as is very viſible 
in ſnails, the extent of the ſhell cannot be 
zncreaſed during thoſe ſeaſons ; but it is not 
Jo with regard to its thickneſs, for there 
continuglly exhales a liquor from the body 
of the animal, which ſerves to thicken the 
former ſhell; ſo that when the animal be- 
gins to grow again in a more favourable ſea- 
ſon, the new piece of ſhell that he produces 
is faſtened under a ſhell much thicker than 
| when 
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when he grows by continued imperceptible 
legrees; and conſequently the former bounda- 
y muſt be marked by a greater eminence. 
There is moreover another thing that ren- 
ders | diſtinguiſhable thoſe different places 
here the ſhell hath begun to grow after 
aving ceaſed for ſome time; which is a 
hange of colour that you perceive diſtinct- 
y on the ſtripes we mentioned before : The 
black or brown ſtripes are in Zhoſe places of a 
olour much brighter and even ſometimes 
but little different from the colour of the 
reſt of the upper ſurface of the ſhell. The 
auſe of this change is not difficult to be 
found, if it be conſidered that the ftrarners 
Wot the collar, which let paſs the liquor pro- 
per for forming thoſe black or brown ſtripes, 
have their origin at ſome diſtance from the 
extremity of the collar ; from whence it fol- 
lows that the firſt lay of ſhell, which is form- 
ed by the extremity of the collar, muſt be of 
a different colour from the ſtripes: For as 
the growth of the animal cauſes the ſtreaks 
of the collar to advance under that firſt lay 
of ſhell, whilſt it is yet thin and tranſparent, 
the ſhell cannot prevent the appearance of 
black in thoſe places: But when the animal 
hath ceaſed to grow for iome time, and the 
thickneſs of the ſheli produced by the ex- 
tremity of the collar hath, in the mean time, 
been increaſed, it will neceffarily follow, 
that thoſe ſtreaks being lodged under a * 
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of (hell mach thicket and leſs tranſparent, th 
eolour of the ſtripes will be there leſs deep 
at the time the animal begins to grow again 
and thus the colour muſt be different in thoſe 
places from that of the reſt of the ſtripe. 
It muſt be obſerved that the body of th 
fnail which ſucceeds the collar furniſhes only 
a white and ſhining matter, and in propor- 
tion as the body advances under that part of 
the ſhell which the collar hath framed, it coats 
with a ſhining white the whole internal ſur- 
face of the ſhell; from thence it is that h 
ſurface either hath not the ſame colour as the 
external, or hath no variety of colours. | 

The figure of certain ſhells is what mayf 
appear at preſent the moſt difficult to recon 
cile with the manner in which we have ſeen 
they grow; and this is the ſecond difficulty 
that I have propoſed to myſelf the taſk of 
clearing up. What appears to me the moſt 
embarraſſing in this aftair of adapting our 
theory of the growth of ſhells by juxtapoſr 
tion to the figures we find, may be reduced 
to four heads: Firſt, how is it poſſible that 
the bending of ſome ſhells ſhould change in 
certain places, or, to expreſs myſelf more 
clearly, how can be produced certain ſhells 
whoſe curvature after having continued ſome 
time outwardly reflects itſelf back again 
The firſt figure is the tranſverſe ſection of 
one of theſe ſorts of ſhells. You may ob- 


{ſerve that after this ſhell hath turned from 
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in the direction of the letters C C C, quite 
EEE, it * back to — 3 — | 
poſition of parts one think ſi 

2 the . bending. Secondly, How 
re produced the horns that one ſees on cer- 
ain ſhells? I call Horns certain eminences 
which are on ſome ſpecies of ſhells, and that 
eſemble very much in their figure the horns 
f ſome animals. You ſee theſe eminences 
1 figure 1}, marked by the letters CCC. 
airdly, In what manner can be produced 
he furrows on the external ſurface of ſome 
heels, whilſt their internal ſurface is ſmooth ? 
WV hy are theſe ſhells thicker in ſome places 

hroughout their whole length than in 


dody of the animal hath no communication, 
d which runs up the whole height of the 
ell, as is viſible in the common ſort of the 
arge garden-ſnail? With regard to the firſt 
lificulty I obſerve, that it is impoſſible for 
he bending of 'the ſhell to change, without 
ome change in the body of the animal that 
erves as a mould to it: Now it is eaſy to 
magine probable cauſes of fuch a change; 
is for inſtance, in the growth of ſnails it 
ay happen that the external fibres of the 
ollar do not grow in the ſame proportion as 
he internal, by conſequence they muſt draw 
he collar of the ſnail towards them, and 
oblige it to bend itſelf back outwardly. + - 
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thers, as may be ſeen in figure 24? Fourth» Plate 1ſt. 
=, How is that cavity made with which the _—_— 
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As the difference of length in the fibre 
of the collar makes us eafily comprehen 


in what manner it reflects itſelf qutward 
ly; ſo we ſhall clearly perceive by attend 


ing to the different length of theſe fibre 
how it is poſſible for the body of ſeverilf 


animals to turn in a ſpiral. For if it be con 
ceived that from the time of the produCtiat 
of theſe animals the fibres of a certain ſur 


face of their bodies are longer than the fibre 


of the oppoſite ſurface, it is clear that th 
body will bend in ſuch manner, that th: 
ſurface, whoſe fibres are the ſhorteſt, wil 
form the concave of the curvature, and the 
furface, whoſe fibres are the longeſt, wil 
form the convex, which will be ſufficient t 
make the body of the animal deſcribe a ſpiral, 
becauſe it cannot grow without revoluuny 
thus continually, if the longer and ſhorte 
fibres grow in the ſame proportion. It l 
true that in the caſe of which we have been 
ſpeaking, it would deſcribe only ſpiral, 
whoſe different turns would be nearly on 
the ſame plain, and few animals have thei 
ſhell, or body which ſerves as a mould, 6 
turned: the different turns of the ſpirals d 
their bodies or of their ſhells are on di, 


ferent plains; but by an additional ſuppoſ# 


tion it will be eaſily conceived how thele 
laſt ſpirals are formed. Beſides the two ſur- 


faces, of which we have ſuppoſed that thi 
fibres of the one are longer than the fibre 
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f the other, we muſt imagine likewiſe 
two other ſurfaces directly oppoſite, each of 
which is compriſed between the two pre- 
ceeding, but ſmaller than they; and muſt con- 
Wider theſe two laſt ſurfaces as formed in 
Such ſort, that the fibres of the one are 41 
longer than the correſpondent fibres of the 
other. Which will oblige the body of the 
animal to incline to one fide, and make its body 
form ſpirals deſcribed on different plains, 


The reader may, at firſt view, perhaps con- 
der theſe ſuppoſitions as arbitrary, and there- 
ore conclude this hypotheſis to be a mere ſport 
of imagination; but if it be conſidered that 
we find in the larger animals different ſub- 
ſtrata of fibres, running in a variety of di- 
rections, of various lengths, and ſubſervient 
to various motions and determinations ; IT think 
we cannot reaſonably deny it to be probable that 
there is the like diverſity in theſe leſſer ani- 
mals, and ſubſervient to the lige purpoſes : In 
uch caſes, and under ſuch circumſtances, it 
ould always be admitted as a ſufficient eu- 


dence, that the cauſe aſſigned is adequate 
to the effect. 


In anſwer to the ſecond difficulty, the 
horns that we find on ſeveral ſpecies of bells 
are likewiſe produced by the ſame mechaniſm 
as the reſt of the ſhell. Certain fleſhy tu- 
bercles that riſe up on the body of the fiſh 
which inhabit Then, ſerve as moulds to theſe 

| eminences, 
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of a ſpiral, there will be more or leſs of theſ 


furrotbed only on its external ſurface, ex 


PHYSG6ICS. 
eminences, and according as there are mor 
or fewer of theſe tubercles formed during 
the time that the animal grows a whole tur 


horns in the fame turn; they are hollow when 
the tubercles have remained on the body of thy 
animal during the whole time he hath lived} 
They are in part hell; and in part ſolid whey 
the tubercles have been diſſipated only in 
part; and laſtly, they are entirely ſolid when 
the tubercles have been abſolutely ie 
during the life of the animal. 

Thirdly, The furrows that appear on thy 
external ſurface of ſhells will not give uf 
more difficulty to explain: It will be ſufh 
cient to ſay that all the extremity of the cir 
cumference of the body of the animal is fur 
rowed ; and in conformity to this, we fin 
the ſhell /r:atcd, even in its internal ſurfac 
to ſome diſtance from its extremity. But a 
the reſt of the ſurface of the body of the 
animal which inhabits the ſhell is ſmoott 
and ſoft; in proportion as the animal grows 
that part of his body, which is not chanelled 
comes and correſponds to that part of the 
ſhell which is chanelled, and what is the 
ſupplied by that part of the body rowarl 
the increaſe of the ſhell, ſerves to fill up thi 
internal riæ; by which means the ſhell 1 


cept the firſt lines alone of the breadth of ib 
internal ſurface. 


Fourthly, 
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Fourthly, In order to unravel the myſtery 
of the formation of the hole which runs u 

the whole fight of the ſhell (I call it fight 
from its reſemblance to the flight of a ſtair- 
caſe)it muſt be obſerved, that the ſuperior ſur- 
face of the collar of the ſnail is convex, and 
its inferior ſurfrce concave : In conſequence 
of which, whilſt the collar of the animal 
deſcribes the different turns of the ſpiral of 
the ſhell, that part of the internal ſurface 
which is the neareſt to the axis round which 
it turns, forms ſpirals whoſe diameter is leſs 
than that of the ſpirals deſcribed by other 
points of the collar. If we now conſider the 
collar advancing and extending itſelf to pro- 
duce a new piece of ſhell, and at the ſame 
time conceiye a certain part of the body ad- 
vancing and folding itſelf round the new 


— 
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the animal not ſufficiently curved, nor ſuf- 
ficiently flexible to frame itſelf perfectly up- 
on that part of the ſpiral, where the inferior 
ſurface of the collar makes an angle with its 
ſuperior ſurface ; from whence it is clear, that 
there will remain a little void ſpace which 
muſt run through all the ſpirals of the ſhell. 

If the curvature of the ſpiral diminiſbes 
ſufficiently to let the body of the animal 
mould itſelf upon it, ter the thell hath 
made a certain number of circumvolutions ; 
it is clear that it muſt then 0 longer form a 
hole, and that the hole which is already 
Vor II. D formed 


formed ſpiral, we may imagine this part of 
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formed muſt be ſtopped up towards its ſu- 
perior ſurface; and this is what really hap- 
pens to ſnails that are arrrived to their laſt 
degree of growth. 

It would require a long treatiſe to exhauſt 
this ſubject, aud to explain the ſeveral ſin- 
gularities that are to be found in the figures 
of ſhells. But I have preſcribed to myſelf 
narrower bounds, and I do fo the more wil- 
lingly, as the Reader may, himſelf, refer the 
formation of what is extraordinary to ſome of 
the heads on which we have been ſpeaking. 


Memcirs 1709, fag. 304- 


A defence This ſyſtem was attacked by Mr. Mery, 

eter with regard to the ſhells of muſcles, and he 

theory. - propoſed two difſiculties, to which Mr. de 
Reaumur gave a reply. 

The firſt and ſtrongeſt objection is, that 
muſcles are attached to the internal ſides of 
their ſhells by eight muſcular ligaments *, or, 
to ſpeak more exactly, they are faſtened in 
four places to each of the pieces of their 
ſhell; now if ſhells grew by juxtapofition, 
it would neceſſarily follow, that the muſcles 
* detached themſelves from thence; by re- 

moving continually and by degrees from 
the place of their firſt faſtening they would 
be always making a new bed for them- 
“ ſelves; a phenomenon,” adds the learned 
anatomiſt, that hath not appeared to me 
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PHYSICS. 38 
re jn any of the muſcles I have diſſected at 
« any ſeaſon of the year. 

« Now as ſuch a diſplacing hath no ex- 
* ample either in animals whoſe muſcular 
e parts are faſtened to bones, or even in ſuch 
© ag have no bones, for inſtance, ſea-crabs, 
e lobſters, crawfiſh, &c. whoſe body is veſted 
e only with cruſts or ſhells, that are to 
them in the place of bones, here all the 
'*© muſcles have their origin and inſertion ; 
« js it not much more probable that 2a// the 
<« ſtrata of the ſhells of the muſcle-fiſh are 
e formed at the ſame time, like the ſhells of 
© thoſe other fiſh, rather than one after ano- 
«rs | 
In anſwer to this objection, I own that it 
is certain that the ſhells of muſcles could not 
grow by juxtapofition, or in the manner of 
ſnails, without the muſcular parts, which faſt- 
en the fiſh to the ſhell, being diſplaced ; 
it is true likewiſe, that the diſplacing of large 
muſcular parts, or ligaments, 1s difficult to 
be conceived or explained: But it is not ſo 
certain that there are no examples of ſuch 
a diſplacing. The difficulty in the main is 
the ſame to have one ligament to remove, or 
to have y of them to remove; now there 
is certainly in the ſnail oe ligament that 
changes its place. The truth of this is in- 
conteſtable, ſince we have already proved 
that the growth of the ſnail's ſhell is made 
by mere appoſition. Every inail is faſtened 
D 2 to 
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to its ſhell by a muſcular ligament. When 
the large garden-ſnail is juſt hatched, its ſhell 
makes only a little more than one turn of a 
ſpiral, but makes more than four turns when 
the animal is arrived at its laſt boundary of 
growth: Now in the ſnail whoſe ſhell hath 
tour turns, the muſcular ligament is faſtened 
within the ſhell between the ſecond and 
third turn; in whatever place you ſuppoſe it 


faſtened in the ſhell of the ſnail juſt hatch- 


ed, it 1s certain that the ligament muſt have 


gone near two turns of a ſpiral ; the only 
point therefore is to make the ligaments of 


muſcles advance like that of the fnail, and 
whatever be the means that nature employs 


for ſnails, ſhe may employ the ile for 


muſcles. Mr. Mery adds indeed, that he 
hath diſſected muſcles in all ſeaſons, and 
hath never diſcovered this phenomenon ; but 
that doth not appear to me to ſtrengthen 
much the proof: Mr. du Verney hath diſ- 
ſected a great number of ſnails, and in all 
ſeaſons; I have had occaſion to diſſect ſeveral 
likewiſe; and I do not believe that he hath 
ſeen any more than I, how the ligament of the 
ſnail is diſplaced ; yet it is diſplaced notwith- 

ftanding that. | 
I have therefore already given an example 
of the diſplacing of muſcular ligaments, 
and a caſe in point likewiſe, that is to ſay, 
with regard to the growth of ſhells. It 
could ſerve no purpoſe for Mr. Mery to add, 
that 


Heise 


that we do not find ſuch a diſplacing in ani- 


mals whoſe muſcles are attached to bones, 
nor even in ſuch as have no bones, for in- 
ſtance crabs, lobſters, and crawfſh, whoſe 
body is veſted only with cruſts or ſhells that are 
to them in the place of bones, where all the 
muſcular parts. have their origin and inſer- 
lion. . 

All theſe negative facts would prove no- 
thing againſt us; but indeed the example of 
crabs, lobſters, and crawfiſh, was unluckily 
choſen : It is preciſely the inſtance I ſhould 
have choſen to prove, that muſcular parts do 
diſplace themſelves in certain animals. Theſe, 
as Mr. Mery hath juſtly obſerved, are co- 
vered with cruſts or ſhells that are to them 
in the place of bones, where all the muſcles 
have their origin and inſertion, Now we 
have ſhewn in the preceding volume, that 
theſe animals ſtrip themſelves every year of 
their ſhells, and in general of every thing they 
had hard and ſcaly, of every thing that was 
to them in the place of bone. Here, there- 
fore we find a general diſplacing of all the 


muſcles at leaſt once in a year, ſince every 


year they are attached to a ſhell different 


from that of the preceding year. 
Let us now examine the ſecond difficulty 


objected by Mr. Mery. It is viſible that the 


ſhells of muſcles are compoſed of ſeveral 
ſtrata applied one to another ; which jutting 


out one beyond another make, on the ex- 
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ternal ſurface, very diftin& lays. This ſeems 
to prove that the frata were formed one af. 
ter another; that they mark the different 
progreſſes of growth. But what makes the 
difficulty, is, that Mr. Mery hath obſerv- 
ed, That there do not appear fewer lays on the 
ſmall ſhells than on the greateſt, and that theſe 
lays gruw wider in proportion as the body 
of the muſcle increaſes. 1. 

I ſhall not inſiſt on its being a vague un- 
certain difficulty to aſſert that there are not 
fewer lays on the ſrmall ſhells than on the 
great: Perhaps however it might be ſaid, 

ſince the one and the other have oftentimes 
ſo many, that it is impoſſible to count them. 
However 'I ſhall grant, that as far as one can 
li Judge at the firſt view, there often appear as 
many lays .on the ſmalleſt as on the greateſt 
ſhells. I ſhall even add, which will be more 
than ſufficient for Mr. Mery, that when ſhells 
are very old, there appear 'more lays on the 
ſmall than on the great; the little ones have 
an immenſe number. But theſe thin /amine 
are not proof againſt the rubbing of ſand, and 
agitation of water; in vain would you ſeek 
for them in old ſhells ; what ſome had jutting 
| _ out beyond others hath been carried away. 
On other ſhells there grows a greeniſh moul- 
dineſs, a kind of moſs, that like a mem- 
| brane, and which would be taken almoſt for 
one, extends itſelf over the ſhell ; this moul- 
- e. 4 | 1 47 dineſs 
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dineſs conceals a great number of the ſimall- 
eſt lays. 

It is very true, as hath been aſſerted by 
Mr. Mery, that between the lays, which 
mark the different ſtrata, there are fome 
doi der in the large ſhells than in the ſmall ; 
But it is not becauſe the narrow lays have ex- 
tended themſelves; it is that when the fiſh 
is arrived to a certain bigneſs, its growth is 
much quicker; by this means, as the lays 
are /o much as it hath grown in a certain time, 
there are formed in 7ho/e inſlances much wi- 
der lays: And indeed the wideſt are moſt 
commonly found near the mouth of the ſhell, 
unleſs the friction hath made in other places 
one ſingle lay out of ſeveral. The ſhells of 
garden-ſnails are very proper to give us ex- 
amples of what 1 have been mentioning. 


Their terms of growth are very diſtinct, 


When they are ſmall, there are often ſeve- 
ral of theſe terms in a line of length, and 
when they. are large, from one diſtinct term 
of growth to another, there are ſometimes ſe- 
veral lines. Laſtly, It often happens that one 
can find no longer in the great ſhells thoſe 
boundaries which were 1 in them 


when they were ſmall : The frequent rub- 


bings have worn down thoſe inequalities. 
Although I think I have given a fatis- 
factory anſwer to the two difficulties pro- 
poſed, yet I am far from thinking that I have 
remoyed all which might be on this ſubject, 
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J ſhall even own, that ſome ſhells have fi- 
gures ſo fingular, that it appears ſcarce poſ- 
fible to imagine how a mere appoſition of 
parts ſhould be able to effect them. But per- 
haps the unravelling of thoſe difficulties 
would be very plain and eaſy, if the figures 
of the animals that inhabit thoſe ſhells were 
known to us; if we knew the changes that 
happen to them at different ages; in a word, if 
we could follow the growth of their ſhells 
with the ſame care as 1 have traced hat of the 
ſhells of ſnails, For example, if we did not 
know the figure of the fiſh which lodges in 
one of the ſhells called nautilus, and what 


part of it the fiſh occupies, it would not be 


poſſible to imagine how it could be formed 
by a mere juxtapoſition. I ſuppoſe the reader 
to know that it is of the claſs of thoſe ſhells 
which are turned in a ſpiral, that the inſide 
of it is from ſpace to ſpace croſſed by parti- 
tions, having each a hole in the middle. 
How could a fiſh have built all theſe parti- 
tions, and how, might it be aſked, could he 


lodge himſelf between them? But this diffi- 
culty vaniſhes almoſt as ſoon as one conſults 


the gure of this fiſh, which Rumphius hath 


given us in his 17th. plate. You there ſee 
that the fiſh is not mſef turned in a ſpiral, 
as his ſhell is, and as the bodies of other 
fiſh with ſpiral ſhells are; that this occupies 
no more than the ſpace which is between the 
laſt partition and the mouth of the ſhell; 
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that probably he is only attached to the ſum- 
mit or origin of the ſhell by a cord or liga- 
ment, that paſſes through all the partitions. 
This circumſtance being known, it is eaſy 
to explain how the nautilus fiſh builds new 
partitions. When he is become too big to be 
at his eaſe in his ancient niche, and cannot 
lodge himſelf on the partition without being 
too much confined ; as the growth of his li- 
gament permits him to change place, he 
removes from his ancient cloiſter, and places 
himſelf at a ſuitable diſtance; there then 
ſweats out from his body a ſtony juice, ſuch 
as we have deſcribed to ooze from the body 
of the ſnail when laid bare in any part. This 
firſt juice that exſudes grows thick, and be- 


gins a new partition, that which follows 


afterwards increaſes the ſtrength and firm- 
neſs. Snails that have furmiſhed us with ſo 
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many examples, will here ſupply us again. 


When in the beginning of winter they ſhut 
themſelves up in their ſhell, they make 
themſelves a kind of cloiſter by means of a 
lid ſtopping up the mouth of the ſhell, as 
we have mentioned before. If the ſnail con- 
tinues a long while included within his ſhell, 


ſo that his body is confiderably diminiſhed in 


ſize, inſtead of one partition he makes three or 
four ; you find them quite feparate one from 
another: As tbey mark the different bounds 
of journeyings that the ſnail hath ſueceſſively 
made backwards ; fo the partitions of the 

nautilus 
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nautilus mark the bounds of progreſs that 
this fiſh hath made ſucceſſively forwards. 


Memoirs 1716, pag. zog. 
An ae The abbe de Fontenu, of the Royal Ac- 


fon? ademy of Inſcriptions and Belles Let!res, hath 
meadow. related to Mr. de Reaumur, that in the pa- 
riſh of Broſſigny, near Fougeres, upon the 
frontier of Bretagne, there is a pond that may 

ſs for one of the marvels of that country; 

it is ſituated in a valley of about & of a 
league in circumference ; the area of which 

it intircly occupics, and receives its waters 

from abundance of ſprings, which iſſue from 

the hills that ſurround it. Beſides a ſmall 
number of ficating iſlands that you ſee on its 


ſurface, and of which ſome are furniſhed. 
with trees, it is almoſt intirely covered by 
a large meadow cloſely adherent to the cauſe- 
way, but in no. wiſe faſtened to the other, 


borders of the pond: This meadow is in- 


tirely ſupported on the water; when the. 


pond is full, the meadow is on a level with 
the cauſeway, and when the waters ſink it 


forms a kind of glacis. The reader will ſee by 


this deſcription that it muſt neceſlarily cover 
the ſluice of the pond, ſothat when they would 
let out the water in order to take the fiſh, it is 
neceſſary to make an opening in it; it was on 


ſuch an occaſion that the abbè de Fontenu 
was able to meaſure the thickneſs of this 


iſland, which he. found to be about ſix feet; 
1 50 1 


. ̃ f o 


it 


h 


I 


rs he} OO ff BP. we << 0 


Os (4 4 1 <<: bbs 


Wn 


7 
r 
] 
5 
1 
l. 
I 
z 

ö 


FHYSOICST 


he obſerved at the fame time, that this fort 
of ſoil was formed of different rata inter- 
mixed with roots: the /frata neareſt to the 
ſurface of the water are the moſt blackiſh ; 

they appear to be only a very light mould 
formed by the corruption of roots, weeds, 


and ſhrubs that ſpring up #here and die e- 


very year, It is very certain that it could not 
have arrived at this thickneſs, and to cover 


almoſt intirely the pond, under a long ſuc- 


ceſſion of years. The abbe de Fontenu 
thinks, that by obſerving for ſome years its 
growth in thicknets, one might from thence 
conclude pretty nearly the time it began 
to be formed; this ſort of crult is of a ſpungy 
and moiſt texture, one may by thruſting in 
a long ſtick pierce through its whole thick- 
nels, yet the upper-part of it is ſolid and 
firm, you may walk on it and imagine your- 
ſelf to be walking on down, becauſe it is 
covered over with moſs intermixed with o- 
ther herbs : One might even lead cattle to 
feed there; but the horgers of this floating 
meadow are not ſo ſolid as the middle, and 
even there you find ſome places that might 
be fatal to cattle conveyed thither. It would 
be natural enough to think that this pond, ſo 
covered, ſhould be but little fiſhy, yet fiſhing 
is very plentiful there, and the fiſh are re- 
markably large; the abbe de Fontenu hath 
ſeen caught there, amongſt other large fiſh, 


A jack of 24 Pounds, and another of T6, 
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It was reſerved for a naturaliſt ſo conver- 
fant as he in the knowledge of antiquity, to 


N find in one of the ſingularities of the natural 


f hiſtory of France a model in miniature of 
ö the famous iſland of Delos. 


B Hijlory 1745, Pag. 17. 


| We find in claſſic authors many inſtances of 
| foating 1/lands, Quædam inſulæ, ſays Pliny, 
| temper fluctuant, ſicut in agro Cæcubo, et 
| 


eodem Reatino, Mutinenſi, Statonienſi. And 
Seneca mentions lib. 3. natur. queſt cap. 25. 
it Ipſe ad Cutilias natantem inſulam vidi. But 
1 tbe 7 remarkable inſtance of a floating iſland 
1 was ſeen in the year 1707, in the Archipelago z 
| of which an account is given by the academy 
ii in their hiſtory for the year 1708, pag. 23. 
I But as the ſame is tranſlated and ſome further 
= accounts are added in the philoſophical tranſ- 
il actions, I refer the reader thither. Vid. Jones's 
ii abridgement, Vol. II. Part 2d, pag. 196. 
Theſe accounts of floating iſlands will, in 
ome meaſure, reconcile us to the relations 
that have been tranſmitted to us of the prodi- 
| gious naval fabricks of antiquity, ſuch as 
4 that of Ptolemy Philopator, and another of 
1 Hiero at Syracuſe, built under the direction of 
Archimedes, wherein were not only contained 
all apartments for a prince's palace and atten- 
dants, but a garden with natural flowers, 
fruits, fiſh-ponds, and other uſual ornaments of 


| great palaces, 
4 On 
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On the 19th of October 1742, there was 


— 
. 


Aremark- 


at the port of Vera Cruz in Mexico, an ex- 4 15 
traordinary agitation of the ſea; it beat down the ez. 


a part of the walls of the town, and indan- 
gered all the little veſſels that were ſtranded 
between thoſe walls and the ſea, where 
ſhips had been always conſidered as perfectly 
ſafe, The ſhips that lay out in the road 
were obliged to double all their mooring to 
prevent their being wrecked on the coaſt. 
But the moſt ſingular circumſtance was, that 
the next day the ſhore was covered with all 
ſorts of fiſh lying dead in heaps, and the 
road likewiſe full of fiſh floating on the wa- 
ter ; amongſt which there were fo many un- 
common ſorts, and unknown to fiſhermen 
themſelves, that it was impoſſible to make 
any numbering of them. They were obliged 
to employ all the ſlaves and galley-ſlaves in 
burying them in the ſand to avoid corruption. 
Shallops that had been ſent out to ſea brought 
intelligence that they had obſerved the ſame 
thing at ſeveral leagues from ſhore, and for 
the ſpace of between-15 and 20 leagues to 
the north and ſouth of Vera Cruz, The 
contagion had communicated itſelf even to 
the fiſh that are commonly found at the bot- 
tom of wells in Mexico. During all that 
time the air had been extremely thick and 
loaded. The common opinion is, that all 
theſe accidents were cauſed by a noxious 
vapour that iſſued from the bottom of Fug 


Of bees, 
hy Mr. 
Maraldi. 


confirmation of Mr. Lemery's ſolution of earth- 


we gave in Vol. I. pag. 15 and 16. 


works; in a word, all the properties that 


PHYSTCS. 


ſea ; and what may render this opinion more 
probable is, that there is at ſea, at ſome di- 
ſtance from the coaſt, a ſulphur- pit that 
vomits up from the bottom of the wa- 
ter bituminous clods, which the winds and 
waves throw in great abundance on the ſhore, 
and which the inhabitants employ to divers 
uſes. A conſiderable quantity of a poiſonous 
vapour might at the ſame time cauſe the ex- 
ceſſive motion of the ſea, deſtroy the fiſh that 
happened to be within its reach, and pene- 
trate far enough into wells through the 
earth to ſtifle the animals that were there. 
The academy owes this relation to Mr. Dar- 
ragory captain of a French merchant-man, 
lately arrived from Mexico, who communi- 
cated it to Mr. Hellot. 


Hiſtory 1744, Pag. 3 . 


The preceding account is, I think, a ſtron 


quakes, hurricanes, and water ſpouts, which 


Of all the inſects known by naturaliſts, 
the bees are certainly the moſt admirable. 
The inſtinct they have for feeding themſelves 
on flowers, and for gathering from thence the 
honey and wax; the * b that reigns 
in their different functions, their government, 
their induſtry, the admirable artifice of their 


are 
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PHYSICS. 
are obſerved in theſe animals, have drawn the 
attention of philoſophers both ancient and 


* 


modern. 
Amongſt the ancients, Ariſtomachus con- 
templated them for the ſpace of 58 years, 


Ariflomachum Solenſem, ſays Pliny, duodeſex- 


Aginta annis nihil aliud egiſſe; and Philiſcus 
retired into woods, that he might have more 
convenient opportunities of obſerving them ; 
Philiſcum vero Thafium in deſertis apes colen- 
tem Agrium cognominatum : Qui ambo ſcrip- 
ſere de his. 

We owe to Ariſtotle ſome very curious 
and uſeful obſervations on this inſect, which 
have been embelliſhed with all the charms of 
poetry by Virgil. Afterwards theſe obſerva- 
tions were confirmed and inlarged by Pliny, 
and ſeveral other philoſophers of antiquity. 

Amongſt the moderns, prince Frederic 
Ceſi, inſtitutor and preſident of the Roman 
academy of ſciences, towards the beginning 
of the laſt century had wrote, according to 


the relation of Fabius Columna, a treatife 


upon bees, which he preſented to the pope, 
Urbain VIII, and gave expectance of to the 
public, together with the deſcription of the 
parts of this animal, drawn with the aſſiſtance 
of the microſcope by Stelluti of the ſame 
academy: But it is not known what is be- 
come of that work, nor of that which 
Swammerdam promiſed ſeveral years ago, 
on the anatomy of this animal. 

2 Swam- 
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Swammerdam's Hiſtory of Bees was written 
in Dutch ; he left it, together with his other ma- 
| nuſeripts, in legacy to his friend Mr. Thevent, 
Mr. Thevenot died before he could perform the 
duty he owed to the memory of his friend in pub. 
lifhing his manuſcripts. Mr. au Verney waz 
fo fortunate as to purchaſe thoſe manuſcripts, 
and by that means inſtrumental probably in 
preſerving them ; but being too much occupied 

| in making new diſcoveries to publiſh his own 
it is no wonder that he ſhould not perform hi; 
ö promiſe of publiſhing thoſe of another. At 
il laſt the illuſtrious Boerbaave, from his zeal for 
ti | natural hiftory, purchaſed them of Mr. du 
Verney, and engaged the learned Gaubius t1 
tranſlate them into Latin, and to get them 
10 printed in Dutch and Latin, which he hath 
x executed. They make two volumes in folto, the 
| laſt of which was publiſhed in the year 1738. 
1 ' The hiſtory of bees, which is contained i 
1 this work, anſwers the idea that Boerhaavw 


| ' * = 5 
41 bad raiſed of it. 


0 Vid. Reaumur's Hiſtoire des Inſects, tom. 
if V. pag. 208. 


1 Notwithſtanding the obſervations of ſo 
| great a number of learned perſons, we have 
nl not forbore to examine this part of phyſics, 
0 wherein we have been 7nſen/ibly engaged both 
| by the pleaſure we took in ſo curious an en- 
|| quiry, and by the conveniency we had of 
ih a great number of glaſs hives in the ron 
ll 0 
| 
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of Mr. Caffini, adjoining to the obſervatory. 


As ſeveral moderns as well as the ancients 


have treated of the manner of governing 
theſe animals with regard to the w77/ity which 
is to be derived from them, we ſhall not 
ſpeak on that ſubject at preſent; but content 
ourſelves with laying open the treaſures of 
curiofity that we have diſcovered. _ 
You will here ſee the origin of bees, the 
different ſpecies that are found in one ſwarm, 
the ſmall number of thoſe that are only for pro- 
pagation, and the great number of the es 
that are occupied in labour. We ſhall ex- 
plain how theſe gather on flowers the honey 
and wax, and how being employed in differ- 
ent functions they mutually aſſiſt each other 
in their labours. We ſhall give the deſcrip- 


tion of the principal organs of bees, together 


with an explication of the conſtruction of 
the cells and combs; a work of ingenious 
and learned architecture. | WE» 
The greateſt part of theſe obſervations 
have been ſifted and examined ſeveral times, 


ſo that they carry with them an intire evi- 


dence. With regard to the others, that it 
will be eaſy to diſtinguiſh by the manner in 
which they are related, we were obliged to 
be content with conjectures, as they could 
not be known perfectly on account of the 
difficulties that attend ſuch enquiries. For 
bere nature is not only ſurrounded with ob- 
ſcurities, as on all other ſubjects; but ſhe is 

Vol. II. E more- 


_ 


ſpecies of 


moreover armed againſt thoſe that approach 
her nearly, and would c/oſely engage with 
her. | 

The number of bees in one hive is very 
different according to the different ſize of the 
hives. In the little hives we have counted 
eight or ten thouſand bees, and have found 
even eighteen thouſand in the larger. 

In each hive, whether little or great, we 
have remarked three different ſorts of flies. 
The firſt is what is properly called bees, this 
ſpecies compoſes almoſt the whole ſwarm. 
Theſe are the bees that go and collect wax on 
the flowers, that knead it and form from it the 
combs and cells; theſe likewiſe gather the 
honey and fill with it the combs in ſummer, 


— — —furiſiima mella 
Stipant, et liquido diſtendunt nectare cellas, 


that it may ſerve them for nouriſhment in 
the winter; theſe take care to ſupply their 
young with food adapted to their age, and 
to excite a proper heat to bring them to ma- 


turity, 


Spem gentis adultos 
Educunt fetus. 


Laſtly, Theſe have the charge of keeping 
the hive clean, and of removing every thing 
that may be noxious. All theſe bees have a 

ſting, 
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ſting, and there are ſome amongſt this ſpecies 
that are ſomewhat larger than others. 

The ſecond ſort is what are called drones. 
They are eaſily diſtinguiſhed from the reſt 
by their colour, which is a little darker, and 
by their ſize; the drones being one third 
part longer and ſomewhat bigger than the 
bees. There are hiyes where one finds but 
a ſmall number of drones, there are others 
where you will find a much greater quan- 


tity; and there are ſeaſons of the year when 
we could find none, 


Ignavum fucos pecus a præſepibus arcent. 


we have likewiſe ſometimes found drones 
that were not bigger than the common bees. 
All the drones are deſtitute of a ſting. 


Laſtly, We have remarked a third ſort of 


bees in the ſame hive, which are longer 
ſtill than the drones, but leſs big in propor- 


tion to their length, and of a more lively, 
reddiſh colour, s 


. — — ignis et ore, 
Et rutihs clarus ſquamis. 


We have never found more than three of 
theſe bees in an hive, and oftentimes we have 
found but one. This third ſort hath a grave 
and ſedate walk, is armed with a ſting, and 
is the mother of all the others. Perhaps it is 
this fort that hath been called the king. 
5 * I muſt 
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I muſt obſerve that — eat's had made the 


ſame diſtinctions, and hath given pretty much 
the ſame deſcriptions ; although Mr. Maraldi 
hath not taken the leaſt notice of it. 


Kiyrpey d a ptv parAirTa: T0008, o d xnOnves on 


TN. Ot 0% Gao EY 010k pau, AAA Ov TUTTOUCL, 
KAAOY'NTAI To TINCYN MHTE PEL, Q'E 
TENNQNTES, 
p per e Tos xnÞPrvas, ON d Tus jurAirTA;, 


Oi d an oxeveclor, x, Twas 


ARIsror. Hiſt. Animal. lib. v. cap. 21. 


As Virgil took his account of bees from Ari- 


feotle, it is a little ſurpriſing that he ſhould not 


have preferred that opinion ] have cited from 
thence, That what is commonly called the 
king, is really a female, and the mother of all 
the bees. This notion is, in effett, more prolific 
of the marvellous, which is the life and foul of 


poetry; and that I do not offer a vague conjec- 
Jecture in thinking it more marvellous, I beg 


leave to refer the reader to Mr. de Fontenelle's 
Plurality of Worlds, towards the end of the 
3d dialogue, where be will find the marvellous 
on this head, drawn out under a ſtrict obſer- 
vance of truth, to a perfect aſtoniſhment. But 
beſides this reaſon, wwe know that the very name 
of king was odicus to the Roman people, and 
therefore, one would think, the poet ſhould have 
ſtudioufly avoided it, where his deſign vas to 
celebrate the government of" bees &. | 


| | We 
* Admiranda tibi leviam ſpectacula rerum, 
Magnani moſque duces, TOTIUSQUE OR&DINE GENT 18 
Monks; ef ftudia, et popalos, et prælia dicam. 
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We have now enumerated the different 
ſorts of bees, and ſhall proceed to the de- 
ſcription of the bee. | 

One may diſtinguiſh three principal parts Deferip- 
in the body of the bee, the head, which is non ot the 
attached by a kind of neck to the reſt of Vid. plate 
the body; the middle, or breaſt; and thed. fig. 
belly, which is diſtinguiſhed from the other 
by a cutting off in the middle. 

In the head we ſhall content ourſelves Fig. 2d. 
with obſerving two kind of talons or jaws, 
that are in the inferior part, and that o 
and ſhut from right to left. This organ ſerves 
the bees as hands for taking hold of the wax, 
for kneading it, for building cells with ir, 
and for poliſhing them. They make uſe of | 
theſe talons likewiſe for conveying into and ! 
out of the hive every thing that is neceſſary 
to them. ‚ 

At the ſame extremity of the head, bees 
have a proboſcis or trunk, the origin of 
which is near the neck. It goes tapering 
from its root, where it is bigger, quite to 
its extremity, where it terminates in a point. 

This trunk is compoſed of five branches, Vid. Plate 
two of which are detached from the others 2d. fg. 3d. 
quite from their root, the one to the right, 
the other to the left; the three others do 
not ſeparate from each other till about the 
middle of the trunk. The middle branch 
is cylindrical, of the bigneſs of a hair on a 
man's head, and when ſeen with a microſ- 
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cope it appears through its whole length 
diſtinguiſhed into ſeveral rings, each of 
which is furniſhed with a great quantity of 
little Hairs, that are longer towards the ex- 
tremity of the trunk than towards its. root. 
This part, which we call more properly the 
trunk, 1s one of the principal organs of bees, 
with which they he the honey on flow- 
ers, as We ſhall mention afterwards, and with 
which they take their nouriſhment. | 
The other four branches are larger to- 
wards their origin, and go tapering on to the 
very point. They are made in the manner 
of a gutter, being concave of that fide 
which is towards the trunk, and convex 
of the other; they have the conſiſtence of 
horn ; the two branches which are detach- 
ed the neareſt from the root are the largeſt 
and incloſe the two others. They unite ſo 


well together, that they ſeem to make but 


one ſingle tube. 

Towards the middle of the length of each 
of theſe four branches there is a ſort of arti- 
culation, by means of which they extend 
themſelves, or bend all at once at the place 


of articulation. The half of the trunk that is 


at the extremity bends itſelf inwards, and 


lays itſelf along the other half which is to- 


wards the aig 3 theſe four branches by 
bending themſelves carry with them the 
proboſcis or middle trunk, which hath no 


articulation. When theſe branches are bent 
8 in- 
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inwards, (which is their moſt common ſitu- 
ation) they are contained between the neck 
and the talons, that we mentioned before ; 
but when they are /engthened out (which 
happens as often. as the bee would feed itſelf 
or gather honey) the other half advances 
forth from the head, and beſides that the 
middle branch of the five can lengthen it- 
ſelf a little beyond the others, and move itſelf 
in all directions in order to ſuck with its ex- 
tremity the honey from the cups of flowers.“ 

Wie have been aſſured by ſeveral obſerva- 
tions that the bees gather honey by the pro- 
boſcis alone, and it hath appeared to us that 
this trunk is a pipe through which the honey 
can paſs. We have even ſeen the trunk grow 
bigger and leſs by turns; we have ſeen it 
ſwell the very inſtant that the bee ſucked 
honey, and this enlarging and leſſening was 
propagated ſucceſſively from its extremity 
quite to its root, which made us judge that 
it was the juice that cauſed the ſwelling, as 
it paſſed through the capacity of the pipe. 

It may be ſuppoſed that the proboſcis or 
middle trunk, is in the nature of a tongue, 
and that the branches perform the office of a 
bill; the tongue, after having ſipped the 
honey from a flower, conveys it by means of 

E 4 the 

2 de * conjectures that 2 tip of "nn 8 
rather performs office of @ tongue in lapping 3 an at the 
liquor # — 3 # 118 % the —_— dilatation and 


contraction of muſcles : If fo, what a delicate apparatus mae 
there be of inviſible muſcles ! 
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the branches, quite to their roots, where it Ick 
is received into the body of the bee in a kind Ile 
of reſervoir. Theſe are the principal parts Ile 
if of the head and their uſes, as far as their Wis 
ſmallneſs will permit us to know them. tl 
Vid. Plate. The middle or breaſt of the bee is of a Mr: 
2d. fig. f | * Meat ; 
xt, gure approaching to an oblong ſpheroid, Wit 
to which are faſtened two wings, one ta li 
the right, the other to the left. Each of Wt 
theſe wings is accompanied by another which We 
is as it were adherent to it, but ſmaller Hv 
than the other that is neareſt to the head; Ip 
it is with theſe four wings that they make We 
ſounds or hummings, in order to give notice 
one to another. | 
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Fit ſonitus, muſſantque oras et limina circum, 


wards the under fide, that are fituated fix 
legs, three on the right, and three on the 
left. Two of theſe legs are on the fore-part, 
and very near the head; they are the leaſt of 
the ſix: The four others are attached on 
the back-part towards the belly, very near the 
one to the other: The two middlemoſt are 
| 2 little longer than the firſt, and ſhorter i 
; than the hindmoſt. All theſe legs are di- 
1 ſtinguiſhed by ſeveral joints, of which there 
| are three greater than the reſt ; beſides thoſe 
1 three joints that are towards the middle of 
| the leg, there are likewiſe cthers towards 


ht 3 the 


e 

[ 

* | | 

It is likewiſe in this part of the body, to- 
| 

| 
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the root and towards the extremity of each 
leg. The middlemoſt joint of the two hinder 
legs is much larger than the others, and there 
is on the external fide a little concavity, in 
the ſhape. of a marrow-ſpoon, which is ſur- 
rounded by a great number of ſmall hairs ; 


57 


it is in this Hollom that the bees collect, by vn Plate 


little and little, the particles of wax, which 


ed, that the legs of drones who do not gather 


wax, and thoſe of the king, or more pro- 
perly the queen of the bees, have not this 


roove. 
g The extremities of the ſix feet terminate 
in two hooks, with their points oppoſite to 
each other, with which the bees faſten 
themſelves in cluſters to the fides of the 
hive and form divers figures, ſometimes of 


2d. fig. 
they gather on flowers. It muſt be obſerv- = 


a cone, ſometimes of a garland, &c. From Vid. Plate 


the middle of theſe two hooks, there comes -1 


out a little thin appendix that folds itſelf 
double through its whole breadth ; its uſual 
{tate is to be folded, and when it is extended 
it appears twice as big ; the bees make uſe 
of this part for faſtening themſelves, and for 
walking on poliſhed bodies, ſuch as glaſs: I 
believe likewiſe that they make uſe of this 
part as of hands, to take the' little particles 
of wax upon the flowers, and to tranſmit 
them to the two hinder feet ; for it is not 
probable that the books can ſerve for that 


urpoſe, 
Parpo The 
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The laſt part of the bee which is the belly 
is diſtinguiſhed by fix rings. In the inſide 
we ſhall remark two parts, the one is a lit- 
tle bladder or reſervoir in which is collected 
the honey that the bees ſip in the cups of 
flowers, after it hath paſſed through the pro- 
boſcis and through a very narrow pipe that 
traverſes the head and breaſt of. the: bee, 
This bladder, when it is full, is of the ſize 
of a ſmall pea, it is tranſparent in ſuch man- 
ner that you ſee through it the colour of the 
honey it contains. 4 

The other remarkable part is the ſting, 
which is fituated at the extremity of the 
belly of the bee, and which is drawn in 
and darted our with great quickneſs, by 
means of certain muſcles placed very near 
the ſting; the length of the ſting is about 
two lines; it is a little bigger towards its 
root than near its extremity, which termi- 
nates in a point. It hath the conſiſtence 
of horn, is hollow within in the manner of 
a tube, wherein paſſes the venomous liquor, 
which being included in a bladder placed in 
the belly and at a little diſtance from the 
root of the ſting, diſcharges itſelf near the 
point, and inſinuates itſelf into the wound, 
_ very inſtant that the bee pierces the 

The bee leaves almoſt always the ſting in 
the wound, and the ſting draws after it the 


bladder, and ſometimes a part of the bn 
| the 
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he inſet*. If care be taken to draw out 
mmediately the ſting from the wound, 


vou do not give time ſufficient for the ve- 
om, that iſſues from the bladder, to enter 
nto the wound; but if you are not dili- 
gent to draw the ſting out, all the venom 
diſcharges itſelf from the bladder, and enters 
in a little time into the wound, which 
cauſes a great ſwelling with a pain that 
laſts ſometimes ſeveral days. 


to form cells, They apply themſelves to 
this work with ſo much diligence, that we 
have ſeen them make, in one day, a comb 
which was a foot long and fix inches wide, 


might contain near four thouſand. 

They begin their work by faſtening it to 
what they find moſt ſolid in the upper part 
of the hive, and they continue it from above 
downwards, and from one fide to the other. 
In order to attach it more firmly, they em- 
ploy ſometimes a wax which is a ſort of 
glue. 

It is not eaſy to know, in particular, the 
manner in which they employ themſelves at 
this work, on account of the number of 
bees 


Allis ira modum ſupra eſt, læſcrgue venenum 
Morſibus inſpirant, et ſpicula cæca relinguuns 
Adfixe vents, animaſque in vulnere pouunt. 


here will be only a little tumour, becauſe 


that, according to the uſual ſize of cells, 
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One of the firſt occupations of the bees, Of the 
after the new ſwarm is lodged in an hive, 18 cells. 


We have been able however, to obſerve the 
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bees that are in motion, where there appear 
to the ſight ſcarce any thing but confuſion, 


following particulars. You ſee bees bearing Wo! 
each in their talons a little piece of wax, and {Wa 
running to the places where they are a 
work upon the combs: When they are ar. 
rived thither, they faſten their wax to the 
work by means of the fame talons, which 
they apply ſometimes to the right and ſome- 
times to the left. Each bee is employed on 
this work but for a ſhort time, after which 
ſhe goes away; but there is ſo great a num- 
ber that ſucceed one after another, and with 
ſuch expedition, that the comb continues in- 
creaſing 'very perceptibly. In proportion as 
ſome bees work in the conſtruction of the 
cells, there are others that paſs and repals 
ſeveral times,. beating with their wings and 
with the hinder part of their body upon the 
work itſelf, which ſeems to ſerve no other 
_ than to make it more ſolid and 
rm. | 

Ihe order they obſerve in the conſtruction 
of the cell is this. They begin with laying 
the baſis which is compoſed of three rhom- 
bus's or lozenges, They build firſt one of 
theſe rhombus's, and draw two faces on two 
of the ſides of the rhombus; they add a 
ſecond rhombus to the firſt in a certain in- 
clination, and draw two new faces on the 
two fides of that rhombus ; laſtly, they * 
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third rhombus to the two firſt, and raiſe 
n the two external fides of this rhombus 
wo other faces, which with the four others 
orm the cell, that by this diſpoſition of the 
daſis becomes neceflarily of an hexagonal 
ure. | 

Whilſt a part of the bees is occupied in 
he conſtruction of the cells, there are others 
pf them employed in perfecting thoſe that 
are newly modelled ; which they do by 
eans of their talons, with which they round 
he angles in an exquiſite manner, and fin:fh 
he ſides and baſes with ſo great a delicacy, 


— | 
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upon another, have not more thickneſs than 
a leaf of common paper; and becauſe on 
account of this delicacy the entrance. of the 
ell, which is juſt adapted to the ſize of 
the bee, would be apt to break ; therefore 
to prevent this rupture, they fortify the en- 
trance of each cell with a border of wax“. 
We have ſaid that the bees which build 
cells are commonly employed in it but a 
little while at a time; but it is not ſo with re- 
gard to thoſe that poliſh them, for they work 
a long while and with great expedition, and 
they never intermit their labour unleſs it 


be to carry out of the cell the particles of 


wax which they take off in poliſhing. In 
order that this matter ſhould not be loſt, 
| | | there 


grandæ vis oppida cur, 
Et munire favs, et dedala firgere tea. 


hat three or four of theſe ſides placed one 
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there are other bees attentive to receive; 
from thoſe that poliſh, or who go to tak 
it up in the cell itſelf, from whence the pg 
liſher retires for a moment, and carry it to hy 
employed in ſome other place. A 
There are other bees deſtined to aid thok 
that poliſh, for one often ſees attendants 
them to give them either honey, or ſom 
other liquor neceſſary for their works, or fx 
their own nouriſhment. £6 
Each comb hath' two rows of cells oppo. 
fite to each other, which have their con. 
mon baſes. The thickneſs of each comb is; 
little leſs than an inch ; thus the depth « 
each cell will be about five lines. We har 
found in divers combs, that were a foot 
long, between 6> and 66 ranges of cells; 
there will therefore be a little leſs than tw, 
lines for the breadth of each, which is a lit 
tle more than a third of its length. 
Almoſt all the combs are built with cell 
of this ſize; except a ſmall number of o 
thers in ſome places of the hive which have 
larger. The breadth of theſe cells is fome- 
thing more than three lines, and the lengtl 
about fix lines. Theſe great cells are made 
for lodging worms that become drones, # 
we ſhall mention afterwards. [Iv 
One finds likewiſe, in divers parts of the 
hive, three or four cells bigger than the 
others, and made in a different manner. 
They have the figure of a ſpheroid, they arc 
opel 
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open in the inferior part, and attached to the 
xtremities of the combs. We could not diſ- 
over to what purpoſe theſe cells are deſign- 
ed, but we ſuppoſe them the cradle or the 
abode of the kings, ; 

The baſes of all the combs are placed at 
ſuch diſtance one from another, ch 


one comb and another, only a ſufficient ſpace 
for the paſſage of two bees a-breaſt. Theſe 
combs are not continued from top to bot- 
tom, but they are often interrupted; and 
beſides bat, they have openings from ſpace 
to ſpace, which give a more eaſy and a 
ſhorter communication from one to another. 
After having explained in what manner 


conſider more particularly their conſtruction. 

Every baſis of- a cell is formed by three 
rhombus's almoſt always equal and alike, 
which according to the menſurations we 
have taken, have the two obtuſe angles each 
of 110 degrees, and conſequently the two 
acute each of 70 degrees. 


N. B. Mr. Maraldi had found by menſura- 
tion, that the obtuſe angles of the rhombus's 


that if the three obtuſe angles which formed 
the ſolid angels above-mentioned, were ſup- 
1M 2ed equal to each other, they muſt each be of 
rel 109 28'; from whence it has. been inferred, 
Lat his laſt was really the true and juſt . 

| | ure 


at when 
the cells are finiſhed, there remains between 


the bees build the cells, it is neceſſary to 


were 110* nearly; upon which he obſerved, 
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fare of them. Mr. de Reaumur defired I 
Kænig, a worthy 3 of the famous Bin 
nouillis, to ſeek what ſhould be the quantiy 
ven to this angle, in order to employ th 
leaſt wax poſſible in a cell of the ſame capacity, 
and that gentleman found, by a higher ges 
metry than was known to the ancients, by th 
method of infiniteſimals, that the angle i 
queſtion ought, in this caſe, to be of 1099 26, 
This obſervation by the famous mathematician 
Mr. Kenig, was afterwards verified by th 
excellent Mr. Mac Laurin, who hath ſheun 
the advantages ariſing from this conſtrufin 
of the cells. Mr. Mac Laurin very juſtly ol. 


ſerves, that the bees do truly conſtruct their 


cells of the beſt figure, and that not only near- 
ly, but with exatineſs; and that their pri 
ceeding could not have been more perfett from 
the greateſt knowledge in geometry. Hor thy 


arrive at this, and how the wonderful in. 


flint in animals is to be accounted for, 154 


queſtion of an higher nature“; this is ſurely « 
remarkable. example of this inſtinct, which has 


ſuggeſted a problem that had been overlooked 


by mathematicians, though they have treatel 


largely on the maxima and minima ; and ſuch 


an one, as has been thought to exceed the con- 


paſs of the common geometry. 


Vid. Philoſophical Tranſactians, Ne. 471 
and Martyn's Abridgement, Vol. IX. pag. - 
4 


* His quidam ſignis atque hæc exempla ſecuti, 
Eſſe apibus partem divinæ mentis, et hauſtus 
Atherios dixere. Deum namque ire per omnes 
Terraſque, tractuſque maris, cælumque protundum. 
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WM The bee that is named the king is in Of the 
reality the mother of all the others. She be of 


. 


Viss ſo prolific, that, as far as one can judge, ſhe 
may produce in one year eight or ten thou- 
ſand young ones; for ſhe is commonly a part 
of the year /ingly in a hive, and at the end 
of ſummer the hive is as full of bees as in 
the beginning of the ſpring, yet there goes 
out every year a ſwarm, and ſometimes #409 
or three of ten or twelve thouſand each; it 
follows therefore that this royal bee muſt 
produce a part of thoſe different ſwarms : I 
lay, a part, becauſe it is poſſible that the 
new king, who goes out with the freſh 
ſwarm, may produce likewiſe a part of them 
before the migration. 

The royal bee is moſt commonly con- 


and is never viſible but when ſhe would 


to ſight. TREE 
tit was on thoſe rare occaſions that we 
perceived her; indeed ſhe is not even then 
always viſible, for moſt commonly there is 
at thoſe times a great number of bees, that 
h faſtening themſelves one to another, hang 


light, and they do not retire till the bee hath 
laid her young. 4.8, 0 


Voc. II. F twelve 


cealed in the moſt ſecret part of her palace, 


lay her young in the combs that are expoſed 


down in the form of a veil from the top to 
the bottom of the hive, which hinders your 


Whenever ſhe hath appeared to us un- 1. 
veiled, ſhe was always attended by ten or 


the bees, 
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twelve of the ſtouteſt bees amongſt the com- 
mon ſort, that make a kind of retinue, and 
follow her wherever ſhe 25 with a ſedate 
and grave tread, 


Preterea regem non fic Ægyptus, et ingens 

Lydia, nec populi e aut * Medus 

[m1 Hydaſpes fr 

il Oe u > %o dg 
Hum admirantur ; et omnes 

[| Circumſant Fremitu denſe, Jupantg; fre- 

I! guentes. 


| Before ſhe' lays her young, ſhe puts, for 
a moment, her head into the cell where ſhe 
1 deſigns to lay them; if ſhe finds this cell 
1 | empty, and there is not in it, either honey, 
wax, or any embrio, ſhe turns herſelf im- 
mediately to introduce the poſterior part of 
T1 her body into the ſame cell, and ſinks into 
1 it till ſhe touches the bottzdh. At the ſame 
time the bees, her attendants, who are diſ- 

ſed in a circle round her, having all their 

eads turned towards her's, pay a ſort of 
hanna e with their proboſcis and feet, ca- 
reſs — and give her all kinds of enter- 
tainment, which laſts however but a very 
little while ; after that the bee leaves the cell, 
and you may diſcern a little white egg, very 
ſmall, about half a line long, or three quar- 
ters of a line at the moſt, yet four or five 
times longer man it is big, a little more 


„ a pointed 


pointed at one extremity than at the other, 
and planted by its Jeaſt extremity on the baſis 


in the ſolid angle of the cell. This egg is 


formed of a membrane, thin, white, ſmooth, 
and full of a whitiſh liquor, 


Immediately after the pregnant bee hath 


laid an egg in one cell, ſhe goes with all 
the ſame circumſtances, and eſcorted by the 
ſame number of bees, to lay another egg in 
a neighbouring cell ; and we have ſeen her 


lay in this manner eight or ten in different 


cells ſucceſſively one after another. After 
having finiſhed her delivery ſhe withdraws, 
attended by the ſame bees, into the ſecret 
apartments of the hive; where ſhe-is lo 
out of ſight. 
The egg which remains on the baſis of 
the cell continues four days in that ſtate 
without changing figure or ſituation ; but 
after the four days you ſee it changed in the 
manner of the caterpillar, divided into ſe- 
veral rings, laid and applied on the fame 
baſis, and twiſted round, ſo that the two 
extremities touch each other. It is Zhen ſur- 
rounded by a little liquor, which the bees 
take care at the end of the four days to put 
in the ſolid angle of the baſis. We could 
never diſcover the nature of this liquor on 
account of its ſmall quantity ; which hath 
left us in doubt, whether it might be honey 
that the bees carry thither for the nouriſh- 
ment of the embrio, or rather ſome matter 


1 pro- 
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proper to fecundate the ſperm ; for it ap- 

ared to us more whitiſh, leſs liquid, and 
eſs tranſparent than honey. 

Of whatever nature this firſt liquor may 
be with which the little worm is ſurround- 
ed, it is certain that afterwards the bees 
bring it honey for nouriſhment. In propor- 


tion as it grows they ſupply it with a greater 


quantity of food, quite to the eighth day from 
its birth, when it is increaſed in ſuch manner 
that it occupies the whole breadth of the 
cell and a part of its length. After that, 
the care of the bees for the young ones 
ceaſes, for they ſtop up with wax all the 
cells, where theſe worms continue ſtill ſhut 
up for twelve days. During that time, 
there happen to the embrios incloſed divers 
changes ; which we have diſcovered by open- 
ing theſe cells on different days from the time 
they had been ſtopped. At firſt the worms 
change their ſituation, and from being twiſt- 
ed round, as they were before on the baſis 
of the cell, they extend themſelves along 
its whole length, and place themſelves with 
the head turned towards the mouth of the 
cell; the head of the worm begins to ſhew 
itſelf a little, and you fee a ſmall extenfon, 
which is, in my opinion, the beginning of 
the proboſcis, You fee likewiſe upon the 
origin of the head a black point, and at a 
little diſtance from this point a black ſtreak: 
upon the back, which doth not reach quite 

k- 2 


„„ _ 
to the extremity of the worm; the firſt 
lineaments of the feet likewiſe appear, but 
very ſmall. ö 

After the head is formed, and the pro- 
boſcis lengthened, all the other parts diſ- 
play themſelves ſucceſſively; ſo that the 
whole worm is changed into an aurelia or 
nymph, which is the / almoſt perfect, ex- 
cept that it is yet white and ſoft, and that 
| it hath not that kind of cruſt with which 
it is covered afterwards. | 

By this transformation the worm ſtrips 
himſelf of a white and very fine pellicle, 
which is ſo perfectly attached to the inter- 
nal ſides of the cells, that it takes even the 
turns and bendings of the angles as well of 
the baſis as of the ſides, and appears to form 
but one body with them. 

The bee being, ſtripped of this pellicle, 
and all the parts unfolded by degrees and 
changed through ſucceſſive colours from a 
yellow to a black, arrives at perfection by 
the fwentieth day from the birth. From 
thence ſhe endeavours to iſſue from the cell, 
and makes the opening herſelt by cutting 
round with her jaws or talons the cover that 
ſtopped up the mouth of the cell, which the 
bees had. made to incloſe her. The new 
bee when ſhe firſt quits the cell, appears a 
little drowſy, but ſhe ſoon aſſumes the natural 
agility, for we have ſeen her the ſame day 
iſſue from the cell and return from the fields 

F 3 loaded 


| diſtinguiſh theſe young bees oy the colour, 


the cell, there come immediately 7wo of the 


and employs the wax elſewhere of which it 
was compoſed ; the other labours to repair 
the breach; for the cell having been dif- 
ordered by the new-flown bee, an old one 


border, and cleanſes it by taking away the 
little pellicles of the young bee which have 
remained there. Theſe pellicles of bees 
which are attached to the cells occaſion them 
to change colour, and it is on this account 


colour, thoſe in which there hath. been no- 
whillt thoſe, from whence bees have iſſued, 


are of a duſky yellow. We have taken a. 
way, ſometimes, from a cell, which had 


ent times in a 


loaded with wax like the reſt, You may 


which is. a little more blackiſh and by the 
hairs, which are ſomewhat whiter. _ 
As ſoon as the young bee hath ſallied from 


old bees, one draws out the cover, kneads, 


reſtores its ſymmetry, gives it its former 
hexagonal figure, fortifies it with the uſual 


that you find in a hive, combs of different 


thing but honey being of a bright yellow, 


been the cradle, of ſeveral bees, eight of 
theſe pellicles placed one upon another. 
The cells being reſtored to their former 
perfection, the bees ſometimes lay new eggs 
in them on the ſame day; ſometimes they 
put honey in them firſt; we have ſeen bees 
lay their young in the fame cells five differ- 
little more than three WR 
e 
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The bees gather two veryliffenont ſorts 8 
of wax. The firſt, which is brown and in which 
luiſh, ſerves them for ſtopping up all the bees col- 
ent- Roles of the hive, and ſometimes as 1 
ene for faſtening the combs: to 8 hive. 


1 


13 


— —enuia cerd 
8 0 'ramenta linunt, fucoque et flori bus oras 
_ Explent, colleffumgue bac ipſa ad munera 
gluten, 
Et 2 et e FO Per lentius 
Idæ. 


The ſecond fart. is the common wax which 
me Aer in the conſtruction of the cells. 


—pars intra ſepta domorum; © 

Nardi lacrimam, et lectum de cortice gluten, 
Prima favis ponunt fundamina, deinde te- 
. 

Suſpendunt ceras. 


The bees gather the common wax upon 
the leaves of a great number of trees and 
plants, and on the 3 oe of flowers 
that have flaming. 


b 


— paſcuntur et arbuta paſſim, 

Et TE Jalices, caſiamque, crocumque 
rubentem, 

Et pinguem tiliam, et ferrugineos hyacinthos, 

Purpureoſque metunt flores——hinc arte re- 
centes 

Excudunt ceras. 
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They often load themſelves intirely from 
ons flower; but they work with ſuch a pro. 
digious quickneſs, that whatever attenticy 
you giye in obſerving. them, the eye cn 
ſcarce keep a and aſcertain the manne 
in which othey act. It is certain, however 
that they ſometimes gather up the wax wit 
the hairs that ern cheir bodies, by roll. 
ing themſelves on the flower; ; for you ſe 
them return from the fields with thelr hair 
loaded N little particles of wax reſemb. 
ling duſt: But this only happens when the 
mornings are moiſt, the fer: 95, that is ha 
on the Rovers preventing perhaps the 
cles from being eaſily compatFed"into'that j bat 
of the body where they, are accuſtomed to 
lace them. When the) are arrived at the 
Hoe, the heat there. cauſing the moiſture to 
evaporate; they eaſily bruſh off with their 
feet the wax upon their hairs, and colled 
it together. 

They commonly gather up the pati of 
wax with their talons and t 5 two fore⸗ feet 
from tlieſe they convey the particles to the 
middle feet, which . tranſmit then 
to the middle joint of the two hinder feet, 
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where you find the little maſs collected of : 


the Wiegel ab ſhape of two ſmall lentils. 
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That joint is much larger than the others, 
as we have mentioned before, and hath a 
little concavity in the ſhape of a ſpoon, 
which is well adapted for containing the 
maſs 3 moreover this concavity is ſurrounded. 
by little hairs, which ſerve, as I may fay, in 
the nature of fingers for ho/ding the wax in 
that place, in order that it may not fall out 
when the bees return to the hive. 

Beſides theſe means which nature hath 
furniſhed them, they take likewiſe other 
precautions not to loſe the fruit of their la- 
bour. In proportion as the bees tranſmit 
the particles of wax to their hinder legs, 
they compreſs theſe particles together ; this 
they do by means of the two middle feet, 
which they puſh backward and apply ſeve- 
ral times and in different directions upon 
the wax. They take this care principally, 
when loaded with a ſufficient quantity of 
wax, they are ready to fly and return to the 
hive: If the flowers on which they reſt, 
have not ſufficient conſiſtence, or are agita- 
ted by the wind, they ſeek ſome more fable 


Pace and that is more proper to reſiſt the 


ittle compreſſions they make on the wax. 

The bees being arrived at the hive un- 
load themſelves of the common wax in two 
different manners. Supporting themſelves 
on their two fore-feet, they. make ſeveral] 
motions of the wings and body, ſometimes 
to the right, ſometimes to the left; and, 
4 as 
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make in confequence of it, was to give no 


of wax with their talons, | | 


* | Aut onera acci piunt venientum. 


which | the returns to the fields to make 
new collection. 
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as if this motion, and the buzz that the wing 


tice to their companions within, there com 
three or four that take each a ſmall Foce 


To theſe firſt ſucceed ſeveral others that take 
every one their ſhare, till there remains ng 
more wax on the leg of the bee: Aſte 


It is lkewiſe in this manner that they ut un- 
104d themſelves of the other ſort of war 
which is, to ſpeak more Fee a kind of 


Et wiſco et Phrygia—=pi ce un us ale, 


which ſticks ſo faſt to the leg of the bee 
that is loaded with it, that it is  celaty for 
the bees that unload her, and for herſelf, t 
exert their whole force, and to faſten them- 
ſelves whilſt they pull in order to draw 
Ko”. 

But when there is in this hive a a great 
number of cells where they may depoſit the 
common wax, they practiſe a more expe- 


ance. The bee which is loaded, goes in 
queſt of a cell in which there is neither 
honey 


PHYSICS: 


oney nor any worm; having found one, ſhe 


uperior border, after that ſhe bends the 
body a little forward in order to put her two 
inder feet into the cell; in this ſituation 
the thruſts back her middle feet, one on this 
ide, another on 7hat; and ſweeping with 


der legs, where the two lenticular maſſes 
are collected, ſhe detaches them by this 
means and depoſits them in the cell. 

There are ſome bees that content them- 


the cell, where it chances to fall when they 
detach it from their feet, without giving 


oreateſt part, after having unloaded them- 


neatly at the extremity of it the two little 
bodies of wax by ſide each other: That 
done, the bee retires. 

_ Almoſt immediately there comes another; 
chere are even /ome waiting till the firſt bee is 
Lone out, in order to enter and perform their 
eſpective offices. If the two pieces of wax 


are not ranged as we have mentioned, they 


carry them to the farther extremity of the 
cell, and dilute them, with their two jaws, 
ſor the ſpace of half a quarter of an hour; 
ſo that thoſe two little bodies are reduced 
to a kind of paſte that takes the figure of 
the cell as ip 2 mould; which gives one 
| reaſon 


aſtens herſelf by the two fore-feet upon its 


hem from top to bottom along the two hin- 


ſelves with leaving the wax in that part of 


themſelves the trouble to dz/þoſe it; but the 


(elves, enter into the cell and range very 
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not however ſo perfect as that of which the | 
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reaſon to think, that the bee, in diluting the 
"wax, mixes with it ſotne liquor, either honey 
or perhaps only a mere moiſture that naty- 
rally oozes at the place where they are accu- | 
ſtomed to fore their honey. 
Several other bees come to unload them. 
ſelves in the ſame manner in the fame cell, 
and as faſt as one unloads herſelf of the 
wax, there comes another immediately to 
petform the ſame office of diluting it, till 
the cell is almoſt full of that ſort of wax, 
which is piled up ſometimes in ffories of di- 
vers colours, white, yellow, red, and brown, | 
according to the flowers or leaves on which 
the wax hath been gathered by different | 
bees. | 
One finds in ſeveral places of the hive 2 
great number of cells full of this wax, which 1 
are as ſo many magazines, to which they 
have recourſe on occaſion, becauſe as they 
have need of it a great part of the year at 
certain times, in order to cover the cell. 
where their young are incloſed, and to ſtop 
up thoſe that are full of honey, it is ne- 
ceflary they ſhould have ſtores and provi 
ſions of it. 
The wax which is found in the cells is 


combs are formed ; for although the former 
be dilated with moiſture, -it crumbles into | 
duſt when preſſed between the fingers, where- 
as the other wax is a kind of compacted 

4 paſte; 


aſte; it is neceffary therefore that the bees 
Ore they employ it in the conſtruction of 
e combs, ſhould give this wax ſome ſort 
preparation. What ſtill further evinces 
is is, that the wax included in the cells, 
hich is often of different colours, is always 
hite immediately after the combs are built. 


ver a great number, 9 
Floribus inſidunt variis, 


fore they can colle& a ſufficient quantity 


WD fill their little bladder, which is the re- 
Wrvoir where it is gathored together, as we 


entioned in the beginning, The very in- 
ant a bee ſettles on a flower, ſhe extends 


er proboſcis quite to the bottom of the cup, 


dm whence ſhe ſucks the honey. When 
eir bladders are full, the bees return to 
e hive, and carry the honey into a cell, 
or ging it by that part of the head which 
between the two jaws or talons, that they 
mngthen' out more than uſual; and which 
ey ſeldom keep open. They depoſite the 
oney with ſtirring the head ſometimes on 


ae ſide ſometimes on the other; and when 


ete happens to be a drop not well ranged, 
ey extend their proboſeis to gather it up 
again, 
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The bees gather honey on the flowers of the 
hoſe calyx or cup is not much deeper than ee 
e length of their proboſcis; but there is ſo bees ga- 


Witle honey in each flower, that they gocber 


| 
4 
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again, arid place it in the ſame order as tl 
reſt. As the honey that a ſingle bee cn 
carry at once is but a ſmall part of that which 
a cel] can contain, it requires the honey of 
a great number of bees to fill each cell. 
When the cells are full of honey, if the 
bees would hoard it up for winter, they ſto 
up the cells by making a thin cover of wax; 
but thoſe cells, where the honey is defign- 
ed to ſerve for daily food, remain open, and 
at the diſpoſal of the whole ſwarm *. The 
honey which they reſerve the 44 for thei 
food, is always put in the moſt inaccefſibl 
place, that is to ſay, in the upper part of the 
hive, if it hath no external cover that can be 
taken off; but if it hath one, they leave in the 

upper part empty combs, and place the hong 
towards the middle of the hive. 

Divers Beſides what we have mentioned hither- 
pen: to with regard to bees, nature hath furniſh: 
bees. ed them with other talents, which we hart 
thought it our duty to remark. They low 
cleanlineſs and do every thing in their powet 

to preſerve it. The glue that they gather 

ſerves them for covering with a kind of maſt 

the glaſs-windows round the hive, and the 

hive itſelf round the pedeſtal, inſomuch that 

by this means they hinder the entrance of the 

leaſt inſects. 


wm an 


* ii medium quæſita reponunt. 

+ Neu propius tectis taxum fine, neue rubentes 
Ure foco cancros, altæ neu crede paludi, 
Aut ubi odor cani gravis; 
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am ſepe favos ignotus adedit p 

Stellio, et lucifugis congeſta cubilia blattis 

Aut aſper crabro imparibus Je immiſcuit 
armis; 

Aut dirum tineꝶ genus, aut inviſa Minerva 

Laxos in foribus ſuſpendit aranea caſſes. 


here are ſome bees that remain centinels at 
he mouth of the hive, 


Sunt quibus ad portas cecidit cuſtodia ſorti, 


in order to oppoſe the inſets that would paſs 
by that entrance, and when one bee is not 
ſufficiently ſtrong to guard it, ſeveral others 
come to her ſuccour, 

We ſhould be tedious if we were to re- 
late all that we have ſeen done remarkable 
on ſuch occaſions. It will be ſufficient to 
mention, that a ſnail which had entered in- 
to the hive, notwithſtanding the reſiſtance 
of ſeveral bees, after having been killed by 
their ſtings, was embalmed all over with that 
maſtic we have mentioned, as if with deſign 
to prevent either the ſtink that the putre- 
hed fleſh would occaſion in the hive, or to 
avoid the worms which that corruption might 
produce, | 

Nature hath indued the bees with an ex- 
quiſite ſmell, for they ſcent at a great diſtance 
the honey and wax. 

They 
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They have divers manners of giving each 
other pleaſure, of which oy appear ex- 
tremely ſenſible. They are likewiſe ſubjed 
to fight and kill ak other, not only in 
ſingle combat, but general battles ; yet thi; 
never happens in common, unleſs in autumn 
the harveſt of honey is not ſufficient for the 


ſupport of the whole ſwarm during the 
winter. 


Virgil, inſtead of this phyſical cauſe of their 
civil wars and deſtruction, aſſigns a political 
reaſon ; 


F U EE Loo 


nam ſzpe duobus 
Regibus inceſſit magno diſcordia motu. 


I cannot find that Virgil hath copied this rea- 

fon from any of the ancient naturaliſts pre- 
ceding his time, it ſeems therefore to be a mere 
faction of the poet, with a wiew perhaps 10 
throw an odium on regal powers ; as Horace 
hath likewiſe delicately flattered the Roman 
diſdain of kings with 


Delirant reges, plectuntur Achivi. 


It ſeems as if the bees had ſome foreſight of 

fine and bad weather, for not only they do 
not go out when there is an appearance of 
wet weather, 


Inque vicem ſpeculantur aquas, et nubila 
cal ; | 
but 
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But when a ſtorm ſeems to threaten at the 
time they are in the fields, they eſcape it by 
uitting their labour, and arriving at the hive 
almoſt all at once, and with great precipita- 


tion „ gf 


Nec vero a flabulis pluvid impendente re- 
cedunt 5 | 

Longius, aut credunt cœlo, adventantibus 
euris; 

Sed circum tute ſub mænibus urbis aquantur, 

Excurſuſque breves tentant, et ſepe lapillos, 

Ut cymbò inſtabiles fluctu jactante ſuburram, 

Tollunt ; his ſeſe per inania nubila librant. 


Nothing agrees better with bees than heat; 
the greater it is, the more animated they 
are, the more lively for labour: cold on the 
contrary is ſo injurious to them, that how- 
ever animated they were within the hive, 
hen they go out of it in the winter they 
are numbed and ſtruck almoſt immediate- 
ly motionleſs, 


—— contra frigore pigræ. 
If you bring them near the fire, the warmth 


they receive from thence reanimates their 


former vigor. 

In order to defend themſelves from cold 
during winter, they croud about the middle 
of the hive as near to each other as they 
can be in the ſpace that is between two combs. 
There they ſtir themſelves from time to time, 

Vol. II. G with- 
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without changing place, and this motion ex- 
cites a warmth that protects them from the 
external cold: The heat is ſo great by this 
agitation, that it is communicated to the glaſs 
windows of the hive, where it is very ſenſi- 
ble to the hand that is applied. 

It is probable that they ſucceed one ano- 
ther by turns in labouring, becauſe they 
work night and day in the hive, and there is 
a part of the bees that repoſe themſelves 
even in the day time. | 
Virgil on the contrary, following Ariſtol, 
Jays, | 

Omnibus una quies operum, labor omnibus 

UNS. 


Their repoſe however doth not ceaſe to con- i 
tribute to the public good ; for their preſence 
in the hive cauſes a warmth, which ſerve 
to breed the young that are incloſed in the 
cells, as we have diſcovered by the following 
experiment. e f 

We have ſometimes broke off large piece 
of combs, where there were little worms in 
the cells, and left them at the bottom of the 
hive. A great number of bees have gone 
and placed themſelves on thoſe broken combs 
and continued here till all the brood hae 
{allied forth in the form of bees. This ex- 
periment ſhews morcover the care that the} 
common bees take of the young ones. | 


C3 JLL: AL T6 , . x Sole 
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Sole communes gnatos, conſortia tecta 
 Urbis habent, 


We have diſcovered that they have divers 
manners and different motions by which they 
underſtand one another; as, for example, 
when a bee that is at work on the combs 
demands honey of one that is juſt arrived; 
ſhe that wants the honey extends her pro- 
boſcis and puts it between the talons of her 
that is to give the honey ; in proportion as 
the latter diſgorges it, the other receives it 
with the proboſcis, without ſpilling a drop. 
They under/tand one another likewiſe, when, 


by a motion of their wings, they aſk, as it 


were, to be unloaded of the wax, which they 
have gathered in the country; likewiſe hen 
in the morning they rouſe each other to go 
out to work : 


Mane ruunt portis, nuſquam mora. 
Laſtly, When ſeveral bees would quit a 


place, if one makes a motion with her wings 
which cauſes a little buzz, all the others 
following the example make the ſame mo- 
tion, and retire. I imagine, that it is in this 
manner they give notice in the hive, her 
they are preparing to fally forth for making a 
new ſwarm. | 
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The drones are commonly a third bigger Of the 
and longer than the bees; their head is round-drones. 


er and more full of hairs. It is certain they 
G 2 have 
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have no ſting, and their internal parts are 
very different from thoſe of the common 
bees. 

One rarely ſees them go out of the hive, 
and whenever they do go out, it is not till 
two of three a clock in the afternoon, and 
never but in fine weather, They do not 
return loaded with wax ; but we have found 
their bladder or reſervoir full of honey as in 
the common bees, whether it be that they 
have collected it in the fields, or that they 
took it in the hive before they went out, 
which latter we are the moſt inclined to 
believe, becauſe we have never ſeen them 
ſettle upon flowers, and after they have re- 
turned into the hive, we have never ſeen 
them lay the honey in the cells ; 


Immunifque ſedens aliena ad pabula fucus. 


We are even apt to think that they have not 
the organs for diſgorging it, as the other bees 
do; for in the other bees you cannot com- 
preſs, ever ſo little, that part of the body 
which is oppoſite the bladder when it is full 
of honey, but you ſee the honey 7/ſue im- 
mediately at that part of the head by which 
they are accuſtomed to diſcharge it into the 
cell; whereas it is not ſo with regard to 
drones, although after having opened them, 


their bladder hath been found quite full of 
honey. | | 


In 
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In ſome hives the drones are few in num- 
ber, in others they are extremely numerous, 
During a part of the ſummer they are d:/- 
perſed in the hive. Afterwards in propor- 
tion as their number increaſes, they aſſemble 
together in companies, in different parts of 
the hive, where they continue cantoned and 
almoſt intirely motionleſs, 

At the time that the ſwarm fallies forth, 
and that the bees are all in motion, the drones 
keep their place, and do not go out with 
the ſwarm, or if any attend the colony, they 
are only a few in number. But from the 
end of July to the middle of Auguſt, theſe 
drones are attacked by the common bees, 


— agmine fatto 
Inavum fucos pecus à praſepibus arcent. 


Several bees fall upon a ſingle drone and 
ſeize him by his wings and body; and al- 
though the drones refiſt as much as they 
are able, they are obliged to withdraw and 
leave the hive; they diſappear ſo intirely, 
that we never could diſcover what was be- 
come of them. 

When this ſort of combat happens, you 
ſee all theſe animals in great commotion, as 
well without as within the hive. All the 


drones are fo generally expelled, that of ſe- 


veral hundreds, which we have often re- 


marked in one hive, by the end of October 
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combs whoſe cells are a third or an half big- 


birth. 
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we have not found a ſingle drone in ſeveral 
hives that we have examined. | 
Their origin is the fame as that of the 
bees, they are the offspring of the queen, and 
produced in the fame circumſtances, with 
this difference alone, that the drones are lodg- 
ed in ſeparate combs made expreſsly for them, 
We have ſaid that in an hive there are 


ger and longer than the common cells. The 
pregnant bee chuſes theſe great cells for de- 
poſiting there, with all the ſame ſtate and 
attendance, as we have mentioned with 
regard to the common bees, thoſe eggs from 
which the drones are to be hatched, and 
which cannot be diſtinguiſhed by the fight 
from the common eggs; but it is probable 
that the mother hath ſome exquiſite feeling 
to diſtinguiſh them, fince ſhe allots them 
abodes, proportioned to the ſize they are to 
have when they are incloſed in the cell in 
their utmoſt perfection, The drones under- 
go the ſame metamorphoſes as we have re- 
marked of the bees ; boy are as many days 
before they ſally forth from their cells, and be- 
come recluſes after the eighth day from their 


Laſtly, They are nurſed with the ſame cars 
and tenderneſs as the common bees: But it is 
ſurpriſing that this attention and love which 
the bees have for thoſe little ones, ſhould 
be turned, as I may ſay, into ſo great an 

2 hatred 
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hatred at the end of ſummer. This hatred 
is ſo univerſal, that it ſpares not even the 
young drones, who are yet only worms or 
nymphs included in. the cells; for we have 
often remarked that at the time that a part 
of the bees have been expelling the great 
drones from the hive, there were other bees 
employed in unſtopping the cells where the 
imper fect drones were incloſed, in dragging 
them out of the cell, in killing them, and 
throwing their bodies out of the hive ; where 
we have ſometimes ſeen two or three hundred 
killed of different ages. 


Memoirs 1712, pag. 299. 
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Mr. Maraldi, by a nice examination of the . 
internal ſtructure of the drones, which differs 
in ſome reſpects from that of the bees, diſco- 
vered ſome reſemblances to the male organs of 
generation; and from thence conjectures that 
they are the males of the bee-inſett * ; yet he 
could never diſcover them in the act of copula- 
tion. The ancients were inclined to think 
* there <oas no conjuction of ſexes among/t 

ces. 


Illum adeo placuiſſe apibus mirabere mo- | 
rem, "ES i 
Quod nec concubitu indulgent, nec cor- i 
pora ſegnes | ö 
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* Whereas the common bees are of neither ſex. 


In venerem ſolvunt, aut fetus nixibus 

edunt: 
Verum ipſz è foliis natos et ſuavibus herbi 
Ore legunt: ipſæ regem parvoſque Quirite| 
Sufficiunt, aulaſq; et cerea regna refingunt, 


And Pliny obſerves, 


Apium enim coitus viſus eſt nunquam. Plures 
exiſtimavere oportere confici floribus compo- 
ſitis aptè atque utiliter “. 


At laſt however, that fagact ous enquirer Mr, 
de Reaumur, from whom nature can ſcarce 
conceal any thing, hath, in a great meaſurt, 
removed the veil. 


some ob- Mr. de Reaumur divided a great number 
Jo now of bees into two hives, of which the one had 
Mr. de 7 ueen, and the other had none. The queen 
Reaumur. did not at firſt appear to be much reſpected 
in her hive, but by degrees her ſubjects came 
to acknowledge her, to give her the royal 
retinue, to careſs her, and to lick her with 
their proboſcis, which is a pleaſing and uſe- 
ful homage, as ſhe is made more ſleek by it, 
and her bronchiz or ſtigmata are more open- 
ed for the air. Mr. de Reaumur judges with 
a great deal of probability, that the trouble 


and confuſion, with which the ſeparation of 
the 


* Swammerdam had a notion that the female was fecun 
dated without any wenereal congreſs ; that it was ſufficient fit 
ber to be near the males; that a wivifying aurg exhaling 
from the body of the male, and ſuuffed up by the female, might 
impregnate her eggs. 


e two hives had been neceſſarily attended, 
as the cauſe of the little attention that had 
een paid to the queen at the firſt, when each 
ought of nothing but h:m/elf. 
The two hives were very unequal in ſize 
nd unequally peopled by bees. The ſmall 
had four or five times fewer than the 
ther, but it was there the queen reſided. In 
his hive they began induſtriouſly to work on 
ombs, yet in a little time it was deſerted 
y ſeveral bees who choſe to go and ſettle 
Iſewhere, perhaps on this very account be- 
auſe they had a queen; they were ſenſible 
it this queen would be too prolific for the 
ive, which could not contain a ſufficient 
zumber of cells for all her young. | 
On the other hand, the bees of the larger 
ive came to ſettle in the ſmall one; which was 
grown unpeopled although the court reſided 
here, and they came thither in ſuch crouds 
hat not being able to enter all notwithſtand- 
ng their utmoſt efforts, they heaped them- 
elves on the outſide in great cluſters. Some 
ubtil inſtin& had taught them that a queen 
as there, and ſome very urgent reaſon con- 


ducted them thither. | 


J 


it leaſt their fiſter, one may attribute to them 
ome particular affection for her, but Mr. 
de Reaumur hath been well aſſured that e- 
ery queen is alike to them, and that they 
are attached, not to the perſon, but to the 


dignity, 


As this queen might be their mother, or 
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dignity, which is but too commonly tl! 
with regard to men. 

The larger hive, in which there was z 
queen, had a fate far different from the ſmi 
one. Scarce could the bees determine wit 
themſelves to go out and ſeek their ſuſt 
nance in the fields, ſeveral of thoſe that d 
go out diſdained to return, no labour within 

IH! no waxen edifices or ſtores, they pined av 
1; at laſt all died; and all this calamity for ]. 
| | of a queen, that is to ſay, if we may da 
to ſurmiſe the thoughts of inſets, for wa 
1108 of having hopes that a numerous ifſue woul 
Hh, ſurvive them. The diſpleaſure of being d 
„ prived of poſterity went ſo far as to mak 
them neglect Ife, which may appear p- 


| FI haps heroical. It was evident that the md 
i | hive diſpleaſed very much, on account of i 
Nt. ſmallneſs, the bees that were lodged ini 
4! | yet there they built their combs and forme 


Wt their works; for there a queen reſided : 


1108 —— Rege incolumi mens omnibus una et; 
| Ille operum cuſtos. 


When an hive full of bees, amongſt whit 
| there was a queen, was ſoaked * in watt 
| l Mr. de Reaumur obſerved, that as ſoon as ti 
[2306 queen was the leaſt revived, all the othe 


| | 1601 \ x Wh. 
| 1 il | 
| | 
| 


Note, The motions of bees being tos lively and quick, | 
make the neceſſary obſervations; Mr. de Reaumnr contri 
a method, by half drowning them in a tub of water, to peritif 
aiftinaly the minuteſt circumſtances, as they recovired flow) 
he and motion. 
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ho were no more recovered than her, for- 
ot themſelves, and were employed on that 
portant perſonage, contributing all in their 
wer to reſtore her. Jeb 
There is however ſome foundation to 
iſpe&t that heroic love in bees, either for 
eir queen or for their poſterity, to be only 
the bottom a ſelf- intereſtedneſs. It is of 
reat moment to them to be, even in their 
fe-time, a mighty people ; the cold wea- 
er would deſtroy them, if their great num- 
ers did not ſufficiently warm the hive, and 
heir numbers depend on the fruitfulneſs of 
e mother. | 
They proportion their work to the pro- 
ifickneſs of the mother. Mr. de Reaumur 
dbſerved an hive, where they were at work 
dn a few combs, and with little vigour. 
rom whence this inactivity and diſpirited- 
eſs ſo uncommon amongſt bees? He faw 
he reaſon of it when he got into his hands 
he mother of the hive, who was ſmall and 
pitiful in compariſon to other mothers. The 
eſt judged of her as ſhe deſerved. 
What is ſtil] more ſurpriſing is, that a cell, 
hich was known by its ſize and ſhape to 
contain an egg from whence a mother na- 
turally ſhould be hatched, having been con- 
veyed into another hive, which was detign- 
edly deprived of its mother, the bees of that 
hive immediately perceived that they had, at 
(caſt, the hopes of a mother, and ſet them- 
ſelves 


an 
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ſelves to work; but on the footing alone 
hopes, and did not apply themſelves to it wi 
all their natural vivacity till the mother y 
born, who indeed appeared very likely | 
anſwer their expectations. 
As the queen hath her title only becay 
ſhe is the mother of all the people, f 
bees are attached to her only as he is a m 
ther, and not as ſhe is a queen. They p, 
her a kind of filial duty, that is proportia 
ate to her fertility and uſefulneſs ; if an 
ther queen comes into the ſame hive, the 
will reſpe& her as much as the former, a 
eaſily ſuffer the royalty to be divided; th 
receive with pleaſure the aſſurance of a mor 
numerous poſterity. | 
One would think that where multiplic 
tion is ſo honourable, the myſteries of lo 
ſhould not be very ſecret; yet how dil 
gent ſoever the naturaliſts have been in pee 
ing behind the curtain, they have never di 
covered the conſummation of nuptial rites 
Even Mr. de Reaumur himſelf could ſee u 
more than to raiſe a jealouſy, and to gin 
ſtrong ſuſpicions. Having ſtood the fien 
trial of ſo many prying eyes in every ag. 
the bees had gained the character of an n- 
violable chaſtity ; but Mr. de Reaumur hath, 
with learned barbarity, intirely blaſted ther 
reputation; he makes the queen no bete 
than a Meſſalina“, or, to compare her to 4 a 
if 


| 


* Vid Juvenal. Satyr. vi, ver. 128, 
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her own dignity, another Cleopatra. He 
t a drone and a female bee in private to- 
ther, the drone appeared to be very cold 
d indifferent, and, contrary to what one 
ould expect, it was the female that made 
| the advances, a thouſand tender ca- 
fles—The reſt I beg leave to give in the —_ 
age of Ovid, 


Pugnacemgue tenet, luttantiag; oſcula carpit, 
Subjectatg; manus, invitaq; pettora tangit; 
Et nunc bac juvent, nunc circumfunditur 
illac. 
Deniq; nitentem contra, elabigue volentem 
Inplicat, ut ſerpens, quam regia ſuſtinet 
g. 


he experiment was repeated and varied 
veral times, but always the like coldneſs in 
> males, and the ſame ardour in the fe- 
ales. The adventure hath often a tragical 
nd with reſpect to the males, they die, and 
ne cannot aſſign any reaſon for it unleſs it 


e for ſhame. 


How Mr. de Reaumur eſcaped having his 
yes pulled out by the Fair in France I know 
ot, but he ſaw and hath blabbed ſecrets of the 
mueen in French, that I would not for the 
rid tranſlate into Engliſh ; that philoſophers 


WP wever may not be angry with me for omitting 


8 natural curi * 1 /hall give the * e of 
what 
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"what Mr. de Reaumur hath ſaid in one lin 


_ favourable ſeaſons, which may include md 
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Horace, | 


 Clunibus aut agitavit equum laſciva ſi 


num. 0 


The fertility of the mother bees, e 
ſuch as are the moſt teeming, is ſuſpend 
during winter, and moreover an hive alwi 
loſes a great number of its inhabitants, 
ther by cold or by hunger. At the return 
the ſpring the mother reſumes her emply 
ment of laying eggs, by virtue of an impre 
notion that ſhe muſt have received fix moni 
before. The eggs of the bees therefore: 
not, as in the greater animals, deſtined | 
nature to be emitted a// at a certain det 
minate and nearly equal time after their 
cundation. They acquire the maturity f 
is neceſſary to them in very unequal time 
probably they ceaſe to acquire any during f 
whole winter. —_ "= 

By Mr. de Reaumur's calculation, a quet 
may lay two hundred eggs a day in the md 


u 


than an hundred days in the year, It! 
not ſurpriſing therefore that an hive ſhou 
no longer be capable of containing both 
ancient inhabitants and the new-born pil 
geny ; from thence great numbers are obliga 
to go forth and eſtabliſh; themſelves ell 

where: This migration is called a [war 
and the hive is ſaid to have bred, When 


{warn 


if 
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arm, that ſeeks its fortune, goes to ſeize on 
place already occupied by other bees, on 
hive well peopled ; it often finds a very 
gorous reſiſtance, and the great battles 


at are fought either by bees or men ariſe 


general from ſuch occaſions. 
A fwarm doth not go out unleſs it hath a 
ueen at its head, 


— Qucumt examine reges; 


This is ſo true, that Mr. de Reaumur hav- 
g been ſurpriſed to find no ſwarm to iſſue 
om an hive ſo well peopled, that it muſt 
ave become too thronged an habitation, and 
ſpecting that the want of a queen was the 
auſe of it, found in reality by ſoaking the 
hole hive in water, that a new colony 
ould not have a commander to lead them, 
r more properly a mother to aſſure them 
f that poſterity which they are ſo paſſionate- 
y fond of. | | 
When you ſee the works carried on faint- 
y in an hive, it is a mark that there will 
don be a ſwarm. It ſeems as if the reſo- 
ution had been taken in a general council 
ff the nation, the day fixed, and that till 
hen it was ſufficient” to ſupply the actual 
ants of life. _ 


Four or five days after a female is born, 


he is in a condition to be a queen and to 
command a ſwarm. As all her dignity con- 
alts in her fruitfulneſs, it is highly probable 

| | that 
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that ſhe quits her minority as ſoon almoſt1 
the quits her neſt, and makes herſelf 


poſterity, it is their only wiſh, but then they i 


viſion for them. A greater iſſue would oc- 
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pable of wearing the crown by the aid « 
the drones ; for it doth not appear that a 
drones go forth with the ſwarms, at lei 
they do not with all ſwarms. 

It may happen that a ſwarm might b 
compoſed only of an intirely new generation, 
but that is not the conſtant rule; old ant 
young bees go forth together in order u 
found a colony: You may diſtinguiſh ther 
age, almoſt with certainty, by their colou 
alone; the old are more reddiſh. The queens 
themſelves are in this reſpect like the other, 
Moſt commonly a ſwarm is conducted by: 
young queen. But it is poſſible that it my 
be led forth by two, or even by three. Wha 
will happen in that caſe ? The reader pe- 
haps would not have divined it, but it wil 
coſt their life to the ſupernumerary queens; 
there will remain no more than one. Is it 
the common working bees that have de- 
ſtroyed the ſupernumerary ſovereigns ? Or 
hath there happened a combat between the 
rival queens? It is moſt probable that the 
firſt is the cauſe. The bers are defirous of 


would have it proportionate to their provi- 


caſion fatigye to themſelves, and perhaps 
unhappineſs to their offspring. They chuſe 


rather to prevent theſe inconveniences Y | 
ri 
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ridding themſelves of ſome queens, whom 
they conſider as made only for the common 


good, and that ought to be ſacrificed to it 


when occaſion requires. 

If this great reaſon did not demand that 
facrifice, ſeveral queens would be ſuffered 
in the ſame ſtate ; which ſometimes happens, 
and even foreign queens, to whom they had 
not been accuſtomed, 

The firſt fifteen days of the new eſta- 
bliſhment of a ſwarm in an hive are employ- 
ed in the moſt active labour, there is ſome- 
times as much work diſpatched in that little 
time, as in all the reſt of the ſeaſon that is 
proper for working. 

There may go forth three ſwarms from a 
ſingle hive in one ſeaſon; and there have 
been ſwarms that conſiſted of forty thouſand 
bees. 

An hive that is tended with the uſual care 
muſt periſh in the courſe of a few years by 
divers accidents happening to the bees. Mr. 
de Reaumur mentions an hive that was pre- 
ſerved for thirty years; the caſe muſt be rare; 
but nine or ten years might, with care, be 


very poſſible. 
Hiſtory 1740, pag. 22. 
Virgil indeed ſays, 


Ergo ipſas quamvis anguſti terminus ævi 
Excipiat, (neque enim plus ſeptima duci- 
tur æſtas) 


Vol. II. H Zet 
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Yet Ariſtotle allows they may live to ning 
or ten years, and Columella expreſsly ſays, 


Durantque, fi diligenter excultæ ſint, in 
annos decem. 


And Pliny likewiſe obſerves, 


| Alveos nunquam 
Ultra decem annos duraſſe proditur. 


mT Obſerra- The colour and extraordinary ſhape of ; 
11 borders, by certain ſpecies of ſpiders that I have me 
I Mr. Hon- with in a garden at Toulon, amongſt the 
1 berg. flowers of tuberoſes, which were there in 
11138 great abundance, have given me the curioſi- 
11 ty to examine with care their external figure, 
and likewiſe that of all the other ſpecies of 
ſpiders that I could find. I have made uſe 
of a microſcope to diſcover certain parts, 
which the eyes alone are not capable of dif-, 
cerning ; and I have got them drawn much 
larger than the life, in order to repreſent 
them to the reader as they have appeared to 
me in looking at them through the micro- 
ſcope. | | 
| | Call give only the deſcription of fix prin- 
'S cipal ſpecies of theſe inſects that I have ſeen, 
| and to which all the others that I know of 
14 may be referred. 
1 The ſix different ſpecies are, firſt the houſe- 
11 ſpider, that is to ſay, the ſpider that makes 
1h her web on the walls, and in the corners of 
1 | apartments; ſecondly, the garden-ſpider, 2 
| Wo F e 
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ſhe that makes a web in the open air, of a 
roundiſh figure and of a looſe texture, and 
that neſtles in the day-time in the center of 
her web ; thirdly, the black cellar-ſpider, 
that dwells in holes of old walls ; fourthly, 
the wandering-ſpider, which doth not keep 
quietly in a neſt like the other ſpiders ; fifthly 


and ſixthly, the inraged ſpider, or the famous 
tarantula. | 
| Ithought it proper to give at firſt a deſcrip- 
ion that would ſuit, in general, all the ſpe- 
ies of ſpiders, and to point out afterwards the 
particular characters of each cf theſe ſpecies. 
do not deſign to give an exact deſcription of 
all the external parts of this inſect ; I hall 
only relate what cannot be well diſcerned by 
Inſpection alone, without the aid of a micro- 
cope. 

The whole body of the ſpider may be di- 
ided into a fore-part, an hinder-part, and 
feet. The fore-part contains the breaſt and 
ead ; the hinder-part compoſes its belly. 
heſe two parts are connected together by a 
ricture, or by a very ſmall ring. The 
greateſt part of ſpiders have their fore-part, 
or the head and breaſt covered with an hard 


always covered with a ſupple ſkin. The 
ect are faſtened to the breaſt, and are hard 
like the fore-part of the body, This /truc- 
ure is different from that of ſeveral other 
H 2 creep- 


he field-ſpider, that hath very long legs; 


or ſcaly cruſt; and the belly, or hinder- part, 
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of the forchead by a ſupple ſkin, which 
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creeping and flying inſets; which have the 
belly and breaſt united together, without any 
ſtricture, notwithſtanding that the breaſt i 
covered with an hard cruſt, and the belly 
with a ſoft ſkin. 

All ſpiders are covered with hairs, as well 
their hard parts as the ſupple. 5 

They have on different parts of the head 
ſeveral eyes, which are very diſtinct, of dif. 
ferent ſizes, various in number, and variouſly 
placed. Theſe eyes are all deſtitute of eye. 
lids, and are covered with an hard, ſmooth 
and tranſparent cruſt. $ 

They have in the fore-part of the head ai 
kind of claw*, reſembling in ſome meaſure 
the claws of crawfiſh, which makes, together 
with the front of this animal, the whole fore. 
part of its head (vid. fig. 1, 2, and 3). Thi 
forceps conſiſts of two branches a little flat, 
and covered with an hard cruſt ; they are 
faſtened perpendicularly to the inferior part 


ſerves them for an articulation or hinge to 
oper and ſhut the forceps. Theſe branche 
are iurniſhed with very hard points at thei 
two ends; they ſerve to catch their prey and to 
bring it to their mouth, which is ſituated be- 
hind the forceps. 
The inferior extremities of the forceps 
have each an hooked nail, reſembling in 
ſome meaſure the nails of a cat. Thy 
Nall 


Or forceps- 
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nails are large, very hard, and articulated ; 
inſomuch that the animal can move them 
upwards and downwards, without having 
need to move the branches of the forceps. 

All ſpiders have eight legs articulated in the 
ſame manner as the legs of crawfiſh; they 
have at the extremity of each leg two great 
nails hooked, and articulated. 

There is at the extremity of each leg, be- 
tween the two nails, a bundle reſembling a 
ſpunge a little wetted, like to what 1s obſerv- 
ed at the extremities of the feet of flies. 
This ſpungy bundle ſerves probably for the 
ſame purpoſes as hat of flies, namely, for 
walking perpendicularly up poliſhed bodies, 
ſuch as mirror-glaſs, where the hooks at the 
extremities of their feet muſt be uſeleſs : But 
theſe ſpunges furniſhing a liquor a little gluiſh 
ſerve to faſten them. As the animal grows 
older this gluiſh liquor dries up both in ſpi- 
ders and in flies, inſomuch that they are not 
able to walk a long while perpendicular- 
ly on mirror-glaſs; and an old ſpider or 
an old fly having fallen by chance into a 
china jar, which is pretty deep, will not 
be able to get out, but muſt che there by 
hunger. 


The ſame thing almoſt happens to ſpiders 


with regard to the matter that furniſhes 
their web. An old ſpider hath no more of 
this matter in its body, and cannot repair 
its web that hath been broken or carried 


H 3 away; 
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away ; it 1s obliged to chaſe a ſpider of the 


fame kind, in order to get a neſt to inhabit, 
as I have often obſerved. Perhaps the li. 

uor of the extremities of the feet is the 
fine as that of which the web is formed, or 
at leaſt analogous to it, ſince by age they dry 
up pretty nearly alike. 

Spiders have beſides the eight legs we 
have been mentioning, and which ſerve them 
for walking, two other legs {till nearer the 
head, with which they do not walk, but 
which ſerve them for arms and hands, to 
place and turn their prey that is held with- 
in their claws, for preſenting it in all manner 
of ways, and in different directions to their 
mouth, which is placed immediately behind 
their forceps. This fifth pair of legs, or 
theſe arms, are not made in the ſame manner 
in all the ſpecies of ſpiders; in ſome they 
reſemble perfectly the other legs, and in 
others they are intirely different from them, 

There are round the anus of all ſpiders 
four papillæ, or little muſcular nipples, large 
towards their baſes, and pointed at their ex- 
tremities (vid. fig. 7.) Theſe nipples have a 
very free motion in all directions. From 
the middle part between theſe nipples there 


iſſues, as from a wire-drawer, the gluiſh li- 


quor that produces the thread, with which 
they make their webs and neſts. This wire- 
drawer hath a ſphincter, for opening and for 
contracting itſelf ; by which means they = 
pin 
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ſpin grofſer and finer threads; and the ſpi- 
der, being ſuſpended in the air by this thread, 
keeps hanging whilſt its wire-drawer is con- 
tracted ;z but continues to deſcend by its own 
weight when the wire-drawer opens. 


We ſhall now deſcribe the manner in 


which ſpiders fabricate their webs. When 


a ſpider performs this work in ſome corner 
of a chamber, and ſhe can eaſily go to all 
the places where ſhe would faſten her threads, 


ſhe ſpreads open the four nipples of which we 


have been ſpeaking, and at the ſame time 
there appears, at the opening of the wire- 
drawer, a very little drop of that gluiſh li- 
quor which is the ſubſtance of theſe threads : 
She preſſes with force this little drop againſt 
the wall, the drop faſtens to the wall by 
its own natural glue, and the ſpider in re- 


tiring from that place lets run from the hole 
of her wire-drawer the firſt thread of the 


web ſhe would form. As ſoon as ſhe is ar- 
rived at that part of the wall where ſhe 


would terminate her web, ſhe impreſſes with 
her anus the other extremity of the thread, 


which faſtens there in the ſame manner as 
ſhe had faſtened the former end; then ſhe 
removes about the ſpace of half a line from 
the firſt thread ſhe hath drawn, and faſtens 
a ſecond thread, which ſhe draws parallel to 
the firſt. 


H4 Whe 


103 


P'H:Y-S1T C0 
Who made the ſpider parallels defign, 


Sure as De-moivre, witheut rule or line? 


Having continued this ſecond thread to the 
place were ſhe firſt begun, ſhe faſtens it to 
the wall ; and thus continues to draw the pa- 
rallel threads from end to end till the hath 
iven her web the breadth that ſhe defigns, 
|l theſe parallel threads may be called the 
warp of the web. After this ſhe goes acrols 
theſe ranges of parallel threads, faſtening in 
like manner the one of the two ends againſt 
the wall, and the other end perpendicularly 
-upon the firſt thread that ſhe had drawn, 
leaving by this means, intirely open, one of 
the ſides of her web, like a net, in order to 
give a free admittance. to the flies that ſhe 
would intrap. One may give the term of 
woof to thoſe threads that go acroſs the firſt 
parallel threads, which we have called the 
warp. As theſe threads freſhly ſpun glue 
themſelves to every thing they touch, they 
ealily faſten croſswiſe one upon another, 
which cauſes the. firmneſs of the web; 
whereas the firmneſs of cloths that we make 
for our uſes conſiſts in the texture or in- 
terweaving of the threads of the woof with 
thoſe of the warp; which is a manner of 
working that is the reſult of reaſon. 

In order that the threads which run croſs- 
wiſe might be glued together with greater 
firmneſs, the ſpider pats them with the four 
nipples of her anus, and compreſſes in difter- 

ent 
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ent directions all the places where the threads 
croſs each other, in proportion as ſhe lays 
them one upon another: She triples or even 
quadruples the threads that border her web, 
in order to ſtrengthen them and hinder their 
being eaſily torn. | 

A ſpider can ſupply two or three times ma- 
terials for making a new eb, provided that 
ſhe hath not made one too large at the firſt, 
which might have exhauſted the matter of 
theſe threads; after hat, if ſhe wants a web, 
ſhe muſt either occupy by force the web of 
another ſpider, 


—et vivere rapto, 


or ſhe may find ſome deſerted web; for the 
young ſpiders quit their firſt webs and make 
themſelves new abodes ; but if the old ſpi- 
ders, I mean the houſe-ſpiders, neither ſeigze 
nor ind, they muſt neceſſarily periſh, for 
they cannot live without a web. There are 
lome other ſpecies of ſpiders that have not 
ſo much occaſion for a web. 3 

With regard to the garden-ſpider, that 
ſtrings her web in the air, her manner of 
working is Zhus ; ſhe places herſelf in calm 
weather at the end of ſome branch of a 
tree, or on ſome other body that juts out; 
ſhe faſtens herſelf 7here by her fix feet, and 
with the two hinder feet ſhe draws from her 


anus, by little and little, a thread of the 


length of two or three ells or more, which 


the 
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ſhe lets float in the air till the wind ha 
driven it againſt ſome ſolid matter, when 


the thread faſtens itſelf quickly by its natur 
glue: The ſpider draws from time to time 


the thread back to herſelf, in order to knoy 


if the end that floats in the air hath faſtened 
any where, which ſhe perceives by the re. 
fiſtance that ſhe feels when ſhe draws the 


thread, 


The ſpider's touch, how exquiſitely fine ! 
Feels at each thread, and lives along tit 
line : 


The Pendets (who are Indian gentiles) malt 
the ſpider à kind of ſymbol of the Delty; 
200 « feign that a certain immenſe ſpider 

was the firſt cauſe of all things ; Which, 
* drawing the matter from its own bowel 
* wove the web of this univerſe, and dif 
& poſed it with wonderful art; ſhe in the 
« mean time fitting in the center of he 
* work, feels and directs the motion of e- 
© very part: till at length, when ſhe ba 
e pleaſed herſelf ſufficiently in ordering and 
* contemplating this web, ſhe draws all the 
te threads ſhe had ſpun out, again into her- 
& ſelf; and, having abſorbed them, the uni- 
6 verſal nature of all creatures vaniſhes in- 


* to nothing. 


Vid. Univerſal Hiftory, oftavo, vol. I. p. 4. 
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The ſpider then draws the thread a little 
tight, and faſtens it by the nipples of her 
anus to the place where ſhe is. This thread 
ſerves her as a bridge or a ſlack rope for going 
to the place where chance had fixed it; by 
this means ſhe doubles the firſt thread, even 
triples and quadruples it according to her in- 
ſtinct, or rather according to the length of 
the thread which requires to be more or leſs 
ſtrengthened ; next ſhe places herſelf pretty 
near the middle of this thread, and draws 
from her anus with her two hinder feet a new 
thread, which ſhe lets float in the air, and 
when ſhe perceives that this new floatin 
thread is faſtened ſome where, ſhe draws it alit- 
tle tighter ; then ſquatting her anus, ſhe faſtens 
with her nipples the end that ſhe holds, as 
perpendicularly as ſhe can, upon the middle 
of the firſt thread, and ſtrengthens it by 
doubling or tripling it, as the did before. 
She doth his ſo often, that the middle of the 
firſt thread becomes a center, from whencc 
flue ſeveral radii; which ſhe continues till 
ſhe can walk upon threads from the ex- 
tremity of one of the radi; to the extre- 
mities of the others: Each radius likewiſe 
ſhe ſtrengthens by additional threads, which 
ſhe places along them, and makes as many 
as ſhe finds convenient. All the radii being 
finiſhed, ſhe neſtles herſelf in the center of 
her web, with her head always downwards, 
perhaps in order to avoid the ſun-ſhine, hav- 


ing 
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ing no eyelids to modify it; or rather to ref 
her big belly upon her broad brea/t, whey: 
her legs are inſerted, which expanding them. 
| ſelves ſupport the whole animal; whereg 
if the head was upward, the belly, which j 
extremely big, could not be ſo convenientl 
ſuſtained. | 

The ſpider keeps in the center of her web 
only in the day-time : She retires at night, 
or when it rains, or when there is an high 
wind, into a little lodge that ſhe hath made 
herſelf at the extremity of her web, under 
the leaf of a tree or a plant, or in ſome 0- 
ther place more ſolid than her web, and 
which may ſhelter her from rain. She com- 
monly chuſes this place towards the moſt 
elevated part of her web, probably that ſhe 
may have refuge to it ſpeedily in caſe of ne- 
ceſſity; for the greateſt part of ſpiders aſcend 
very eaſily and much quicker than they de- 
ſcend. 

The ſpider fits watching for flies or ſome 
other inſects that come and intangle them- 
ſelves in theſe toils, and which ſerve her for 
food. When the fly is ſmall, the ſpider 
takes it in her forceps, and carries it to her 
neſt ; but when the fly is ſomewhat big, in 
compariſon of the ſpider, and with its wings 
and feet might incommode her, ſhe then ſur: 
rounds and invelopes it with a great number 
of threads which ſhe draws from her anus, 
in order to bind and tie, as it were with 

8 cords, 
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cords, the fly, till it can no longer ſtir ei- 
ther wings or feet, and the ſpider carries it 

ceably to her neſt and feeds upon it. 
Sometimes the fly is ſo big and ſtreng, that 
the ſpider cannot get the better of it; in 
that caſe, far from embarraſſing the fly any 


longer, ſhe lets it go, tears the place of her 


web where the fly is ſupended, throws it 
out, and immediately after repairs the web 
ſhe had torn, or makes an intire new one. 

All the male ſpiders are much ſmaller than 
the females of their kind, The difference 
extends ſo widely, that I have weighed five 
or fix male garden-ſpiders againſt one fe- 
male of the ſame kind, to find its equal weight; 
which is a very common thing in the greateſt 
part of inſets, quite contrary to quadrupeds, 
whoſe males are much larger and ſtronger 
than the females. 

Spiders of al: kinds are oviparous, with 
this difference, that ſome lay a great quantity 
of eggs, ſuch .for inſtance are the garden- 
ſpiders, and thoſe that are commonly called 
ſpinners; others lay very few, as the houſe- 
Ipiders, &c. They lay their eggs on a por- 


tion of their web which they wind into a 


bottom, and ſit on them in their neſts. When 
one drives them from their neſts at the time 
they are ſifting, they take this clue of eggs 
in their forceps, and carry it away with 
them. As ſoon as the young are hatched, 
they begin to ſpin; and one may — ſee 

| them 
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them grow, yet I could never perceive them 


ſpider, as we have already obſerved, makes 


_ diſeaſe that makes them appear horrible: 
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to take any nouriſhment. If by chance there 
comes to them a very little fly, they throw 
themſelves upon it, and act as if they fed on 
it: But if there doth not come any to them 
for a day or two or more, they do not ceaſe 
to grow in the ſame manner as if they had 
taken nouriſhment. 
The particular characters of each ſort of 
ſpiders conſiſt in the different poſition of their 
eyes ; yet we ſhall remark ſeveral other con- 
ſiderable differences, but which are not ſo 
general. 

The houſe-ſpider, which makes the firſ 
ſort, hath eight eyes placed on its front in an 
oval. Theſe eyes are ſmall, and are all pret- 


ty nearly of the ſame ſize (ſee fig. 1/7). This 


a wide-ſpreading web in the corners and a. 
gainſt the walls of chambers: Her arms re- 
ſemble perfectly her legs, except that they 
are a little ſhorter, and that ſhe never puts 
them to the ground. This ſpecies of ſpi- 
ders caſt their ſkin every year, or change 
both ſkin and feet, like the crawfiſh ; which 
I have never obſerved but in this ſingle ſpe- 
cies of ſpiders. She lives a long time; J 
have ſeen the ſame ſpider for four years: 
She did not grow much bigger by age in her 
body, but grew a great deal in her legs. There 
ſometimes happens to this ſort of ſpiders a 
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hey become quite full of ſcales that do not 
ie flat one upon another, but the animal is 
rriſtled with them; and amongſt theſe ſcales 
you find a great number of little inſects re- 
embling the lice of flies, but much ſmaller, 
Vhen the diſeaſed ſpider runs a little quick- 
y, ſhe ſhakes off a part of theſe ſcales toge- 
her with the little inſects. The diſeaſe is 
mcommon in our cold climates ; I never ob- 
erved it any where but in the kingdom of 
Naples. The ſpider in this condition doth 


f confined ſhe dies very ſoon. 
The ſecond ſpecies is the garden-ſpider, 
hich makes a great round web in the air, 
pf which ſhe commonly occupies the cen- 
er: She hath four great eyes placed in the 
iddle of the forehead ſquared, and two 
maller eyes on each fide of the head {/ze 
fg. 2.) The females of this ſort have the 
digeſt bellies, that I have ſeen in ſpiders, 
he males are very lank : They are of differ- 
nt colours, but commonly a filemot, ſpot- 
ed with white and grey ; ſometimes they 
are all white, ſuch were thoſe that I found 
at Toulon amongſt the flowers of tuberoſes. 
have found ſome likewiſe of different green 
olours; they are not all of the ſame big- 
nels : The green are the ſmalleſt, the white 
are bigger, and the grey are the biggeſt of 
all. I have poured ſpirit of wine upon this 
ſpecies of ſpiders, they did not appear to 52 
. the 


ot continue long in the ſame place; and 


111 


ſuch as make their neſts in old walls: The 


fort are all of a black colour, and ver 
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the leaſt incommoded by it, no more thu 
by agua fortis or oil of vitriol ; but the i 
of turpentine killed them in an inſtant 
Which is a method I have often practiſe 
for deſtroying the neſts of young ſpiders d 
this ſort, in which one finds ſometimes a 
hundred at once, that in a few days gt 
poſſeſſion of a whole garden, and ſpoil abun 
dance of plants. | 

The third ſpecies is the cellar- ſpider, and 


appeared to me to have no more than fi 
eyes, all the other ſpecies having eight 
Theſe eyes are placed #709 in the middle d 
the forehead, and rwo on each fide d 
the head, and are all fix pretty nearly of tht 
ſame ſize (ſee fig. zd.) The ſpiders of thi 


hairy: They have ſhort legs, are ſtronger 
more miſchievous, and live longer than tht 
greateſt part of the other ſpiders. Wheat 
you have taken hold of oe, ſhe defends her 
ſelf, and bites the inſtrument that holds her; 
although pierced through the belly, ſhe liv 
ſometimes above eight and forty hours; 
whereas all the other ſpiders die ſoon wha 
pierced through the body, and do not di 
fend themſelves or ever bite when taken. Ini 
ſtead of a web to catch flies, 7heſe do nothing 
but draw out threads ſeven or eight inch 
long, that extend from their neſts like © 
many radii, and /a/ten to the wall which vi 
round 
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wand the hole of their habitation The i in- 
ſect that walks on this wall and ſtrikes a- 
gainſt ſome one of theſe threads, by ſhaking 
it a little gives notice to the ſpider that is in 
her hole; who ſallies out in an inſtant with 
extraordinary ſwiftneſs, and carries away the 
inſet. I have ſeen a very lively waſp ſeized 
by one of theſe ſpiders, which the other 
ſorts of ſpiders will not attack, as well 
through fe 1 ar of the ſting as on account of 
the hard ſcales with which the whole body 
of the waſp is covered : But the anterior part 
and the legs of this ſort of ſpider being co- 
vered themſelves with an extremely hard 
ſcale, and the poſterior or belly bein 15 Jefend- 
ed by a thick and very compact ſkin, they 
do not fear probably he ſting of the Db 
and the forceps of this ſpider my 
ſtrong and hard, they are capable of break- 
ing the ſcales 'of the waſp. 

The foutth ſpecies of ſpiders conſiſts of 
thoſe which we Fare called wanderers, be- 
cauſe they are not ſedentary in their neſts as 
all the other ſpiders are, who quietly watch 
tor their prey; but theſe go out to ſeek 
their prey and chaſe it with a good deal of 
cunning and artifice. They have two great 
eyes in the middle of the forehead, two 
ſmaller at the extremities of the forchead, 
two of the ſame fize on the back-part of the 
head, and two very ſmall between the fore- 
head and the back of the head (/e fig. 1 * 

Vo“. II. 1 The 


114 


have a part; of their body di 
the other forte, which is that the extremity 
of the fifth pair of legs which we have call. 
ed their arms, is terminated in a plume of 
feathers, whereas in all the other ſpiders it i 
terminated! in two hooks like the reſt of the 


head. The uſe of it is to throw upon the 
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The ſpiders of this ſpecies are of different 
ſizes and of different colours; I have ſee 
white, black, red, grey, and L They 


erent from all 


legs. This plume is commonly of the ſame 
colour as the, reſt of the body of the ani. 
mal, and equals ſometimes in ſize the whole 


wings of the fly, which the ſpider hath 
caught, in order to prevent its 2g; for 
this ſort of ſpider hath not the ſame means 
as the others of embarraſſing the fly, and 
intangling it with nets of her own making. 
The fifth ſpecies is the field-ſpider, which 
is commonly called the ſpinner. This 
ſort hath the fore-part, namely, head and 
breaſt, flat horizontally, and almoſt tranſps 
rent, being covered with a very fine, ſleek, 
and whitith ſcale, There is a great black 
fpot on its head, which I take to be the 
brain, that appears through the tranſparent 
ſcate which covers it. This ſpider hath 
eight eyes. placed in an extraordinary man- 
ner; ; there are two in the middle of the fore- 
head, very ſmall and very near each other, 


inſomuch that you might take Soth for ont 


little oval body. At the extremities of che 
fore 
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forehead, to the right and let there are two 
little bumps, and on the ſummit of each of 
theſe bumps there are three eyes placed very 
near each other („ee fe. 5th.) Theſe eyes are 
bigger than thoſe of the middle; they have 
a very protuberant cornea that is white and 
tranſparent, though the fundus is black, 
whereas the two eyes in the middle are 
throughout black. You ſee very plainly a 
duct run from each of theſe bumps, and like- 
wiſe from the two eyes in the middle. Theſe 
three ducts terminate in the black ſpot which 
I take to be the brain. In proportion as 
theſe ducts remove further from the eyes, 
they draw cloſer to each other ſo as to enter 
nearly at the ſame place of the brain. Theſe 

ducts contain probably the optic nerves. The 
legs of this fort of ſpider are very flender, 
and much longer in proportion than the legs 
of the other ſpiders; but their arms are *X- 
tremely ſhort and fleſhy, by no means e- 
embling the legs, as they do in the greateſt 
part of the others. Their legs are ſo full of 
hairs, that they appear through the micro- 
(cope like quills. 

The ſixth ſpecies of ſpiders is the famous 
tarentula (which derives its name from Ta- 
rentum, but it is found in other parts of Italy, 
and particularly in Apulia.) It hath the gate 
and figure pretty nearly of our houſe-ſpider, 
but is in all its parts much more ſtrong and 
robuſt : It hath the legs and under- part of the 

I 2 belly 


116 PRYS3 CH 
belly ſpotted white and black : But the upper. 


part of its belly, as well as all its anterior 
part are black: Its head and breaſt are co. 
vered with a ſingle black ſcale, which re- 
ſembles perfectly a ſmall tortoiſe. The ſpi- MW 
ders of this ſort have eight eyes, which are 
intirely different from thoſe of the other 
ſpecies of ſpiders, as well in colour as in 
conſiſtence. All the eyes of the other ſpe- 
cies of ſpiders are b/ack or of a red inclining i 
to a black, and are covered with an hard 
and tranſparent ſcale that continues ſuch even 
after their death ; But theſe are covered with 
a cornea that is moiſt and tender, which wi- 
| thers and finks in after their death: The co- 
| lour of it is a white inclining a little to x 
gilded yellow, brilliant and ſparkling like 
[ the eyes of dogs and cats when ſeen in the 
i dark. Theſe eyes are ſituated four in 4 
! ſquare in the middle of the forehead, and 
four in an hor:2ontal line: Underneath the 
1 four fir/t the four Iaſt border the bottom of 
[ the forehead, and are placed immediately 
; above the root of the forceps. Theſe eyes 
1 are different in ſize; the four firſt are pret- 
0 ty nearly of the ſame bigneſs, they have 
about a line diameter, and are very viſible 
bi without a microſcope ; but the laſt have not 
| more than half of the diameter of the firſt. 
| 

| 


The tarantulas are very miſchievous, and bite 
eagerly when provoked. I have ſeen them 


at Rome, but there they are not feared, be- 
caule 


Hig.1. Aepresents the £yes and Tatons of the Howse Spider. 
2. The Garden Spider. hat hegos in the Air in the midrt of her Web. 
3. The black Spider, thataetts in the hotes of old Walls . 
4. The Wandring Spider, that doth not kegp in a Nest the He other Spiders, but 
goes in h of Altar and other iu Nr. 
5. The Head and Eyes of the Frefd Spider, commonly calld the Spinner . 
0.0. The Tarantula . 
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cauſe there is no inſtance of their having in- 
commoded any one in that place: Whereas 
in the kingdom of Naples they do a great 
deal of miſchief, perhaps becauſe it is hotter 
there than at Rome. Mr. Geoffroy obſerves, 
in general, that they are innoxious on Hills, 
but venomous in plains, on account of the 
greater heat. The ſymptoms that happen to 
thoſe who have been wounded by them are 
very odd, as well as the cure ; they have been 
treated of by ſeveral Italian and French au- 
thors: But by none ſo well as by the illuſtrious 
Dr. Mead in bis excellent treatiſe on porſons. 


Memoirs 1707, pag. 339. 


The hatred of mankind to ſpiders had long Obſerva- 
been fatal to theſe inſects: All the curious tions on 
things that divers philoſophers had publiſhed — hy Tie. 
of them, had not been able to reconcile covery of 
them to the mind; they paſſed continually = — F 
for a dangerous inſect, or at leaſt uſeleſs, gard to the 
when Mr. Bon, firſt preſident of the Chamber i 07 Fi. 
of Accounts at Montpellier and honorary 8 
member of the Royal Society in that city, Keaumur. 
drew a very general attention on an animal 

ſo univerſally hated : Indeed there was rea- 

ſon to hope, from the ſingular things he diſ- 

covered, that one might derive ſome ad- 

antage from them, ſince ſpiders ſpun, like 

orms, a ſilk, of which it was plain there 

might be made very beautiful manufactures. 

he ſtockings and the mittens that he pre- 


42 ſented 
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thought. it her duty to examine more ſtrict- 
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ſented to the aſſembly were an inconteſtable 
proof of it; they had been made, under his 
care and direction, of this new-invented filk, 
This Academy, to whom he ſent ſome time 
after the mittens, ſaw them with that plea- 
ure which ſhe always receives from things 
curious; but the particular attention of this 
company to whatever concerns the public 
good, did not permit her to ſtop there. She 


ly a diſcovery that had ſome appearance of 
utility, in order to draw from 1t all the ad- 
vantage which could be derived, or at leaf 
to let the world ſee that ſhe had liſtened to 
the courting flattery of advantages. She 
knew too. well the fate of the filk from filk- 
worms, which though known continued al- 
moſt uſeleſs for ſeveral ages, not to fear le 
the filk of ſpiders ſhould ſuffer a like for- 
tune, 

Pliny in ſpeaking of the filk-worms ol. 


ſerves, 


Telas araneorum modo texunt ad veſtem 
luxumque fœminarum, que bombycina ap- 
pellatur. Prima eas redordiri, rurſuſque 
texere invenit in Ceo mulier Pamphila, Lato 
filia, non fraudanda gloria excogitatæ rationis, 

ut denudet fœminas veſtis. | 

Nec puduit has veſtes uſurpare etiam vi- 
ros, levitatem propter æſtivam. In tantum 
a loricà gerendã deceſſere mores, ut one!l 
fit etiam veſtis. ; 

1 
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In the time of Aurelian, fit was fallen in- 
to great diſuſe, (as appears from the exceſſive 


price is bore, being ſold fer its weight in gold) 
perhaps on account of the effeminacy of the 


dreſs. Tf this had been the motive of that 
truly great and honeſt} miniſten the duke of 


Sully, the vehement oppoſition he made to the 
introducing filk-worms ints France would de- 


ſerve applauſe ; but his view ſeems to have 


been chiefly political, thinking it would not 
turn out to the advantage of his country. In 


this political view the maſter ſhewed a much 


greater penetration than his miniſter. 


The Academy thought proper to appoint 
two of her members to 7race the ingenious 
diſcovery of Mr. Bon. I was one of thoſe 
that ſhe honoured with this commiſſion ; 
and in order to examine the ſilk of ſpiders 


in a regular manner, I thought it incumbent 


on me to conſider is filk relatively to that 
of the filk worms, to endeavour to diſcover 


by this compariſon if one might derive from 


the new ſilk any advantage equal to what we 
receive from the dd: For the inquiry was 
not whether ſpiders ſpun at certain ſeaſons 
a fi]k proper for manufactures; Mr. Bon had 
demonſtrated that, in a manner as curious as 
it was certain; but whether they ſpun a 
filk by which the public might be profited ? 
In order to determine this queſtion, the 
whole ſeemed to me to be reduced not only 

I 4 to 
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to find the ſecret of nouriſhing and breeding 
ſpiders; but to know beſides whether the 
ſecret of nouriſhing ſpiders hing found, this 
filk could be as cheap as the other; or in 
caſe it was dearer, whether this inconve- 
nience would be compenſated by ſome other 
advantage, 
The artifice which ſpiders make uſe of 
for catching flies, proves that they feed on 
thoſe inſets; but the leaſt reflection will 
ſerve to ſhew that it is not poſſible to nouriſh, 
with flies, ſo many ſpiders as would be ne- 
ceſſary to furniſh the filk manufactories. 
What an expence of labour to catch ſuch a 


multitude of flies, even ſuppoſing them ſut- 


ficiently numerous ? 

It was neceſſary therefore to have recourſe 
to ſome other nouriſhment, of which one 
might conveniently have a ſufficient quanti- 
ty. The voracious diſpoſition of ſpiders is 
an evidence that they would not be content 
with flowers, leaves, or fruits of trees: | 
did not forbear however to try this ſort of 
aliment; that I might not reproach my- 
ſelf with having negleQed any thing, and 
becauſe I knew that in matters of experience, 
that often happens which one leaſt expected 
to happen ; but all that I gave them of this 
kind, was not a ſuitable food to them. 

I was caſily ſatisfied that flies were not the 
only food that might be given them ; for al- 


though thoſe that make their webs in the 


corners 
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corners of walls and in gardens live on 
them, yet I had obſerved more than once 
that they equally eat other inſects, which 
happen to be caught in their webs; thoſe 
ſpiders that inhabit holes of old walls, had 
os me ſtill further, that all inſects were 
acceptable to them : For having often viſited 
ſuch holes, I had commonly found there the 
carcaſes of divers ſorts of inſe&s, ſuch as 
wood-lice, caterpillars, butterflies, c. 

The only buſineſs remaining was to find 
2 ſort of inſect, of which one might conve- 
niently have as many as one would; and earth- 
worms alone ſeemed to me to offer this ad- 
vantage. There are prodigious quantities 
of them, the gardens and fields are full of 
them; every one muſt have obſerved that 
after rainy nights the walks of gardens are. 
covered with little round heaps of earth, 
turned in a ſpiral form, which conceal a like 
number of holes, out of which the earth- 
worms have iſſued. There is nothing, like- 
wiſe more eaſy than to get theſe inſects, pro- 
vided you go and ſeek for them in the night- 
time with a candle, obſerving only to. go 
thither at ſuch times as have not been pre- 
ceded by a long drought. 

It is true that I had never found earth- 
worms in the webs or in the holes of ſpiders ;, 
but thoſe inſets creeping on the grouud. 
and having a good deal of ſtrength and, 
weight, it was equally impoſſible that they 
ſhould 
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ſhould be taken in theſe nets and holes, or 
that the ſpiders ſhould have conveyed them 
thither. I thought there was no food of 
which I could promiſe myſelf a greater 
plenty. The ſucceſs did not diſappoint my 
expectation: Having ſhut up in boxes ſe— 
veral large ſpiders of divers forts, that had 
ſurvived the winter, (for there are ſome 
that live ſeveral years) I gave them pieces 
of worms and preſerved them alive by this 
means. 

It would not have been ſufficient to con- 
vince me that this nouriſhment was ſuitable 
to ſpiders, to have ſeen them live for ſeveral 
months after I had given it them: An ex- 

eriment that I had made formerly would 
Fave left a well-grounded doubt. I had kept 
an houſe-ſpider alive for more than three 
months without giving it any food ; and it 
is well known, that the young ſpiders which 
are hatched in the month of September, live 
about eight or nine months without eating 
any thing. 

But as I had included theſe ſpiders in 
boxes covered with glaſs, I eaſily obſerved 


food that I had given them; and I ſaw them 
attack the pieces of worms, which, it 1s 
well known, move themſelves notwithſtand- 
ing the ſeparation, in the ſame manner 3 
one ſees them attack inſets, in whom there 
remains ſome ſtrength after having been 
2 caught 
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caught in their nets. The divers motions of 
theſe pieces of worms excited theſe inſects 
of prey; and moreover they preſerved their 
bigneſs and vivacity, which did not happen 
to thoſe that I left without food. Laſtly, 
which is more deciſive, ſeveral of them {pun 
cods in which their eggs were incloſed. 

I tried afterwards other forts of meat, 
which would have been ſtill more convenient 
to give them than worms, ſuch as raw fleſh ; 
but they did not ſeem to reliſh it, perhaps 
the reaſon is becauſe the natural fierceneſs 
of ſpiders requires to be rouſed by living 
animals. 

I contrived a ſort of food that pleaſed them 
extremely, and particularly the young ſpiders. 
I plucked off feathers. from birds, eſpecially 
pigeons, and ſqueezing out the pith which 
was bloody, I offered it to them, and they 
ſucked it with great greedineſs. 

Hitherto all appears to go on extremely 
well. We have got very common kinds of 
food, which ſeemed to be the only difficul- 
ty; perhaps too we might find other foods 
as convenient, even amongſt inſets, whilſt 
we are making uſe of the above-mentioned, 
which are not more difficult to find than 
the leaves of the mulberry-tree that are gi- 
ven to filk-worms, and which have this ad- 
ditional advantage, that they may be had 
without any trouble in all countries, and 
without fear of the ſevereſt winters. Poul- 
terers 
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terers would furniſh a prodigious quantity of 
young feathers, or you may pluck them 
from the backs of fowls and pigeons from 
time to time without doing any miſchief, as 
I have experienced. 

But we are now poing to ſee that theſe 
promiſing hopes will be greatly abated by 
confidering the number of fpiders that it 
will be neceſſary to breed for ſupplying the 
ſilk manufactories. 

As ſoon as the young ſpiders quit the ſilk 
that inveloped them, they appear in perfect 
harmony together, they work by concert on 
the ſame web; ſome extend new threads up- 
on thoſe that others had already furniſhed. 
But this union laſts not long ; having put 
ſome hundreds together in a ſufficiently large 
box, and ſupplied them with plenty of food, 
I ſoon found their ferocity to exceed the 
moſt ſavage quadrupeds. 


— — parcit | 

Cognatis maculis ſimilis fera. Quando leoni 

Fortior eripuit vitam leo? Quo nemore un- 
| gona 

Expiravit aper majoris dentibus apri ? 

Indica tigris agit rabidd cum tigride pacem. 


The biggeſt and ſtouteſt ſpiders ſeemed to 
have a reliſn for cating the ſmalleſt and weak- 
eſt, inſomuch, that in a ſhort time there did 
not remain above one in the box. 


It 
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It is probable that this inclination they 
have for eating one another is, in part, the 
cauſe that there are ſo few ſpiders in pro- 
portion to what one would expect, for they 
lay a prodigious quantity of eggs: I have 
faid in part, becauſe I know there are divers 
ſorts of inſets that eat them; Pliny men- 


tions ſome ſpecies of hornets and lizards that 


feed on them; and I myſelf have ſeen little 
brown wall-lizards catch them with a great 
deal of cunning. | 

There ſeems therefore no other way left, if 
one would breed ſpiders, than to lodge them 
ſeparately. One might, for example, have 
boxes divided into ſeveral little compartments, 
which would form ſo many cells: And Zh:s 
] have attempted. But to give food to each 
of theſe ſpiders ſeparately, would require 
expences greatly exceeding the profit ex- 
pected from them. One might however 
contentedly undergo this labour, if we had 
not the filk of filk-worms in a manner in- 
initely more commodious. 

The neceſſity there is of diſtributing the 
ſpiders into ſeparate cells throws us again in- 
to a new difficulty, which doth not a little 
diminiſh the advantage that ſpiders have over 
llk-worms with regard to their fecundity. 
For, in order to profit from this advantage, 
it is neceſſary to keep a great number of 
eggs which have been fecundated by copu- 
ation, and for hat you muſt neceſſarily put 


ſpiders 
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— together. I know very well that 
there 1s a ſeaſon when there muſt be in theſe 
inſects a placid fermentation, or as Lucretiu 
expreſſes it in his addreſs to Venus, 


Omnibus incutiens blandum per pectora ams. 
rem 

Efficts, ut cupide generatim ſacla propa- 
gent ; 


which ſoothes their natural ferocity, and.one 

| | might hen place them together without an 

riſk; but how can one know preciſely this 
ſeaſon ? It would be eaſy to find it if they 
all laid their eggs pretty nearly at the fame 
time of the year, but there is a difference of 
ſeveral months between the times of their 
laying. 

The fecundity of ſpiders is prodigious, 2 
Mr. Bon hath juſtly obſerved ; but then the 
filk-worms likewiſe are extremely teeming. 
Though we ſhould ſuppoſe that hey lay no 
more than about a hundred eggs, of which 
ſcarce forty produce worms that ſpin their 
cods, whereas ſpiders lay between fix and 
ſeven hundred eggs; (yet I have obſerved in 
all the filk-worms which I have bred that 
they have laid between three and four hun- 
dred eggs) it is eaſy to ſee that one might 
multiply the number of filk-worms as much 
as one would, if their 7»creaſe depended only 
on the quantity of their eggs: There need 
no other proof of this than the "quantity 
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filk which they furniſh at preſent to Europe, 


where formerly there were no filk-worms ; 
it would be eaſy in time to have a quantity 
of theſe worms ſurpaſſing as much what we 
have at preſent, as what we now have ſur- 
paſſes the little number that were originally 
brought from the eaſt into Europe. But the 
reaſon that they are not more multiplied is, 
that it is neceſſary to lodge, to feed, to tend 
them, and by increaſing the quantity of filk 
you would diminiſh the price ot it, fo that the 
care which is neceſſary to be taken for breed- 
ing filk-worms would no longer be ſufficiently 
recompenced. 

By what we have ſaid hitherto it appears 
that the ſilk- worms have greatly the advan- 
tage over ſpiders, by the facility we have in 
breeding them, and conſequently that one 
can hope but little profit from the new-in- 
vented ſilk. | 

I muſt obſerve that not a// the ſpecies of 
ſpiders afford a ſilk that can be employed in 
manufactures, and that /boJje who do furniſh 
a properly conditioned filk, ſpin it only for 


for it is known that the nets which they 
yread for inſects are commonly made of ſo 
ne a filk, that it would be impoſſible to 
make any uſe of it. I muſt add likewiſe, 
that the AE of ſpiders is not ſo ſtrong as Hat 
of ſilk- worms; and although the diverſity 
of ſpiders affords a variety of colours beyond 


the 


forming the cods that invelop their eggs ;- 
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the filk-worms, yet the Jure of the ſpider 
ſilk is far inferior to that of the filk-worm, 
which ariſes probably from the greater num. 
ber of threads, of which it is compoſed. 

I ſhall cloſe this diſcourſe by comparing 
the quantity of ſilk which each ſpider afford; 
in a year, with that which is derived from 
the filk-worm. I have weighed with great 
care divers cods of filk-worms, and hare 
found that the firmeſt, that is to fay, f. 


product of a whole year's work of each fill. 


worm, weighed four grains, and that the 
weakeſt weighed ſomething more than three; 
ſo that taking ſixteen ounces to the pound, 
there 1s need of at leaſt 1920 filk-worms to 
get one pound of filk. When the beau flut 
ters in his filks, he little thinks how many 
thouſand worms have toiled their whole lite 
to ſupply his luxury ! 

I have weighed with the ſame care a great 
number of the cods of ſpiders, and have al- 
ways found that four cods of the biggeſt 
ſpiders were requiſite to equal the weight d 
one from the filk-worm : So that there would 
be wanting four of the biggeſt ſpiders to 
give as much filk as one filk-worm, fun 


ſuppoſition that there was no more waſte in 


the ſilk of the one than in that of the other, 
and that they all gave a genuine filk ; but 
in fact the cods of ſpiders are ſubject to1 
great waſte, from which the cods of filk- 
worms are exempted. What cauſes - 
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waſte in the cods of ſpiders is, that they are 
weighed full of all the ſhells of eggs that 
incloſed the young ſpiders before they were 
hatched, and of divers ordures that happen 
to be mixed amongſt the ſilk. If the waſte 
therefore of theſe cods be ſubſtracted, it will 
be neceſſary to frike of more than two thirds 
of their weight, fince from thirteen ounces 
of ſpiders filk, with its filth, Mr. Bon got 
no more than four ounces of neat ſilk; 
whereas the cods of filk-worms have no 
waſte, or it 1s ſo ſmall that one might make 
a ſufficient allowance for it by taking hat of 
the ſpiders filk at two thirds only, 

We have already ſeen that the weight of a 
ſpider's cod, before it is cleanſed, is to the 
weight of a filk-worm's cod as one to four ; 
it now appears that when it is cleanſed, its 
weight will be to that of the filk-worm's as 
one to twelve. Therefore there muſt be 
twelve of the biggeſt ſpiders to yield as much 
ilk as one filk-worm. Again, every filk- 
worm makes a cod, becauſe it is neceſſary 
towards their metamorphoſis ; whereas ſpi- 
ders making their cods only in order to in- 
velop their eggs, if we conſider with all 
naturaliſts that have preceded Mr. Bon the 
(pider ſpecies as conſiſting of male and fe- 
male, I mean if they are not taken for her- 
maphrodites, they are only female ſpiders 


that make cods ; from whence it follows, if 
Vo. II. K we 
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we ſuppoſe an equal number of males and 
females in our cuſtody, which is molt lixely 
to happen, hat 24 of the biggeſt ſpiders wil 
give no more ſilk than a ſingle filk-worm, 
It would require therefore about 3 5296 


ſpiders, and 7hoſe of the biggeſt ſort, to pro- 


cure a pound of filk, all which ſpiders it 
would be neceſſary to keep and feed ſepa- 
rately for ſeveral months. 

The reader no doubt will regret that there 
remains ſo little hope of profiting from ſo 
ingenious a diſcovery. I muſt own how- 
ever, that there is ſtill a glimmering appear- 
ance of hope : Perhaps there may be found 


ſpiders that will give more filk than 250 


which we ſee commonly in this kingdom. It 
1s certain by the reports of all travellers, that 
thoſe of America are much bigger than ours; 
from whence one would conclude that they 
make larger cods. The filk-worms, which 
although natives of far diſtant countries have 
eſtabliſhed themſelves ſo ſtrong in Europe, 
would lead us to hope, that the ſpiders of 
America might live in this climate. At leaſt 
it deſerves our trial, which is the only means 
of diſcovering things curious and uſeful. For 
my part, I will negle& nothing that can 
contribute to the inquiry I have propoſed, in 
which if ever any thing uſeful ſhould be 
diſcovered, the firſt glory of it will be due 
to Mr. Bon. | ; 
1 
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Inventas aut qui vitam excoluere per artes, 
Quique ſui memores altos fecere merendo, 
Omnibus his nived cinguntur tempora vittd, 


Memoirs 1710, pag. 386. 


Art as well as nature hath wonders that Experi- 
we often do not perceive, becauſe they are we 7 ane 
continually before our eyes; content with onthepro- 
ſatisfying our wants or luxury, we ſeldom 5 
think of inquiring to what ingenious con- of divers 
trivances we owe thoſe things of which we fab 
make a common uſe. The beau bedaubed Neaumur. 
with gold, is ſeldom capable of knowing the 
real and truly valuable riches that adorn him; 
his conceptions and admiration ſcarce ever ga 
beyond the tailor. Some philoſophers in- 
deed, have examined them with attention; 
they have drawn from thence excellent proofs 
of the prodigious diviſibility of matter, to 
which they might have given {till greater 
torce, had they been more fully informed of 
all that the gold wire-drawer's art is able to 
perform : They have likewiſe ſought to give 
the reaſon of the great ductility of metals, 
but this is one of the greateſt ſecrets of na- 
ture. The cauſe of ductility is cloſely con- 
nected to the moſt obſcure part of phyſics, I 
mean, to the cauſe of hardneſs, and hath be- 
ſides 7hat its particular difficulties, We o wn 
ourſelves no more able than thoſe phrloſophers 
to explain this property of bodies, but may, 

2 with- 
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without vanity, pretend to ſhew much fur. 
ther than they have done, how far art hath 
been able to take advantage of it: We hay 
had opportunities of making divers experi 
ments on this ſubject, we are going to re- 
late them, and ſhall examine the effects of the 
ductility of very different bodies. The res. 
der perhaps will not be diſpleaſed to find col. 
lected into one point of view whatever hath 
been diſcovered the moſt frgular on a ſub. 
Jet, in which art and nature ſeem to vie 
with each other in diſplaying wonders. 
Ductile bodies in general are ſuch as being 


ſtruch, preſſed, or drawn out extend then- 


ſelves in one direCtion in the ſame propor: 
tion nearly as they diminiſh in another ; ſuck 
are metals which under the ſtrokes of th: 
hammer acquire in length and breadth whit 
they /o/e in thickneſs, or which being drawn 
through a wire-drawing iron, become longe 
in proportion as they leſſen in bigneſs. We 
have likewiſe another ſort of bodies, which 
though they are not malleable like metals 
may nevertheleſs be termed ductile; glues 
gums, roſins, and all thoſe bodies which 
having been ſoftened by water, by fire, 


by any other diſſolvent, ſpin into threads 


will furniſh us with examples of this ſort d 

ductility. 5 
Ductile bodies may therefore be divide 
into two claſſes, of which the firſt compre 
hends thoſe ductile bodies which we hal 
Name 
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name hard, and which are malleable ; the 
ſecond claſs is compoſed of ductile bodies 
that are %, which one may extend by 
drawing, although they are not malleable. 

The moſt common manner of extending 
the hard ſort of ductile bodies is, by ſtriking 
them with blows of the hammer; by ſuch 
ſtrokes well managed, the greateft part of 
workmen in gold, filver, copper, and in 
tin, give what figures they pleaſe to form- 
leſs maſſes. Although theſe forts of works 
deſerve more attention than is commonly 
given them, yet our defign is more extenſive, 
and would confider ductile bodies with re- 
ſpect to the utmoſt extent that they are able 
to acquire. 

They are gold-beaters principally who with 
the aid of the hammer alone make plates of 
metal extremely thin. They prepare for us 
thoſe leaves that we employ in the greateſt 
part of our gildings; it is well known that 
they deduce them from a large ingot, whoſe 
thickneſs they diminiſh to ſuch a degree, that 
the leaves which are formed from it yield 
to the ſlighteſt puff of wind. By this means 
gold like the SibyPs verſes, however weighty 
they were before, become as light as air; 


| — 


foliis tantum ne carmina manda, 
Ne turbata volent rapidis ludibria ventis. 


In order to know with more certainty than 
can be obtained from the report of workmen, 
2 un 


nile 


in which Mr. Rohault repoſed himſelf; 9 
know I fay, how far this art is able actualh 
to extend gold, I took a certain quantity 
the fineſt gold-leaf, ſuch as is employed in 
gilding books; I with care meaſured the 
ſize, and weighed it in very nice ſcales; hy 
this means I found that a grain of gold beater 
(but what is a grain of gold !) had an extent 
of 36 inches ſquare and an half, and 24 lines 
ſquare ; that is to ſay, that an ounce of gold 
which under the form of a cube would 
have no more than 5 lines and + of a line 
at moſt, either in breadth, length, or depth 
and would cover no more ſurface than about 
27 lines ſquare; that this ounce of gold, 
when it hath been extended by the gold- 
beaters, covers a ſurface of more than 146 
feet ſquare and an half; which is an extent 
near half as big again as what they were able 
to give to gold-leaf abodt 90 years ago. 

It would take up too much time to ex. 
plain here what hath the moſt contributed 
to bring this art to perfection; neither wil 
we ſtop to unfold the artifice of man, which 
hath even ranſacked the inteſtines of oxen 
for thoſe leaves of a fine parchment, without 
which it would be impoſſible to reduce gold 
into ſuch thin leaves. 

I beg leave to obſerve that they are thi 
parchment leaves taken from the inteſtines i 
oxen, which make the gold-beat fin that is of 
plied to wounds, | ; 

ut 
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But after all, how conſiderable ſoever the 
extent of ſurface in gold-leaf may be, it will 
appear to contain nothing marvellous, when 
compared with the extent that the ſame me- 
tal acquires from the gold wire-drawers, 
There are indeed gold beaten leaves which 
in ſome places have not 4:5 of a line in 
thickneſs, but 35555 of a line is a very great 
thickneſs in compariſon to the thickneſs of 
gold that covers the gilded filver in brocaded 
ſilks. 

In order to ſhew how far gold is then ex- 
tended, and how prodigious thin it is, it is 
neceſſary to have a general idea of the pro- 
ceſs of gold wire-drawers. The thread which 
we commonly name go/d-wire, but is, as e- 
very one knows, only filver-wire gilt, is 
drawn from a large ingot of filver : They 
take this ingot at about 4.5 marks in weight 
(that is 22 pounds and half of avoirdupois- 
weight) by rounding it they form a cylinder 
or roller, which hath 15 lines in diameter, 
and ſomewhat leſs than 22 inches in length; 
they gild this ingot with gold-leaves prepared 
by the gold-beaters, thicker Jeaves are em- 
ployed for this purpoſe than 7ho/e that are 
defigned for our common gildings ; they of- 
ten lay ſeveral of theſe leaves one upon ano- 
ther, yet after all, though the ffratum of 
gold that covers this ingot is conſiderably 
thicker than hat of our other gildings, it is 
ſtill extremely thin: This will appear by 

K 4 con- 
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conſidering the quantity of gold that is made 
uſe of. In order to gild theſe 45 marks of 
ſilver they never employ more than 6 ounces 1 {5 
of gold, this quantity ſuffices for the ſuper. 
gildings; but they do not employ ſo much hy 
as two ounces, and oftentimes not much q 
more than one ounce, when they want thread lo 
ſo ſlightly gilded as the common gold thread 
of Lions; that is to ſay, that the fratum of 
gold which invelopes this ingot hath never h 
more thickneſs than the 15th part of a line, 
that oftentimes it hath no more than the tl 
zoth or 4th part, and laſtly that it hath ſome- 
times only the goth part. | 

Yet how much thinner ſtill muſt this de- ; 
licate fratum be reduced! how often, as! 
may ſay, muſt it be ſubdivided ! they leng- 
then the ingot that is gilded till its fineneſs e- 
quals or ſurpaſſes that of an hair. They 
cauſe it to paſs ſucceſſively through holes 
much ſmaller one than another, or, which is 
the ſame thing, through wire-drawing irons, 
In proportion as it paſſes through an hole its 
diameter decreaſes, it gains in length what 
it loſes in bigneſs, it increaſes conſequently 
in ſurface, and the gold which covers this 
ingot of filver never ceaſes to gild it; how 
prodigiouſly ſoever you extend it, the gold 
continually purſues the ſilver, 


expeftas dum defluat amnis, at ille 
Labitur, et labetur in omne volubilis um. 


Yet 
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Yet how many diviſions muſt it have under- 
gone, when the ingot reduced to a fine 
thread or wire hath a diameter about gooo 
times ſmaller than what it had in the maſs! 
but to give a more diſtinct idea of the pro- 
digious ductility of gold, we will conſider the 
length to which the ingot arrives when drawn 
to its utmoſt fineneſs. 

I weighed out with great exactneſs an 
half dram of the fineſt thread or wire, and 
with the like care I meaſured the length of 
this half dram of thread; I found it to be 
202 feet; by conſequence an ounce of thread 
contains 3232 feet of length, and the mark 
or eight ounces contains 25355. Our ingot 
that weighed 45 marks, and was at firſt no 
more than 22 inches long, arrives therefore 
in the hands of the gold wire-drawers to the 
length of 1163520 feet; by reducing the 
feet to fathom, and taking the league at 
the rate of 2000 fathom, its length of 22 
inches is changed into a length of 96 lea- 
gues and 196 fathom : An extent vaſtly ex- 
ceeding what father Merſenne and Furetiere 
had allowed it ! 

{t exceeds likewiſe Dr. Halley's calculation; 
who makes the ounce of thread to be only 2680 


feet, 


This ingot, long as it is when reduced in- 
to ſo fine a thread, doth not reſt here, it is 
ſtill capable of being lengthened. The great- 
elt part of our gold-thread is ſpun, or wound 
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on ſilk; and before they ſpin it, they flat 
it, by paſling it between ſteel-wheels ex. 
tremely poliſhed ; the wheels by fatting in- 
creaſe its length to more than a ſeventh 
rt: Our ingot therefore now is augmented 
in length to more than a ſeventh, that is to 
ſay, we have brought it to the length of 111 
leagues, or about 300 Engliſh miles. 

But gold thus amazingly extended, how 
thin muſt it be? It appears by calculation, 
that its thickneſs doth not amount to the 
rs Of a line; and even this calculation 
ſuppoſes the thickneſs of the gold every 
where equal; which is by no means proba- 
ble; for in beating the gold- leaves, what- 
ever care they can beſtow, it is impoſſible to 
beat them exactly alike : One may diſtinguiſh 
very perceptibly by their greater or leſs ops 
city, that they are at leaſt as thick again in 
ſome places as in others ; theſe leaves there- 
fore, when they gild the ingot, muſt gild i 
very unequally. If we examine the thicknels 
of the gold in thoſe places where it is the thin- 
neſt, we ſhall find that it doth not exceed the 
262 500th part of a line; what is the 262 500th 
part of a line! it is ſo amazing a ſmallnels, 
that the imagination cannot graſp it. 

But even yet we have not reached the ut- 
moſt bounds to which the ductility of gold 
may be carried. Inſtead of tu ounces, 
there might have been employed no more 
than one; in that cafe the gold which "—_ 
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have covered the ſilver Iaminæ, would have 


had no greater thickneſs in certain places 
than the 525000th part of a line. Again, 
thoſe ſilver laminæ being preſſed between 
the flatting-wheels, and by that means the 
breadth enlarged to double what they had be- 
fore; the thickneſs of the gold which covers 
the lamina, will be reduced to leſs than the 
millionth part of a line, The imagination 
ſtands on the verge agaſt, and cannot plumb 
her line ſo low. 

The reader perhaps will be diſpoſed to 
think, that the gold which covers the /amine 
of filver hath a much greater thickneſs than 
the calculation allows it; and may conceive 
that the gold might be divided into ſmall 
grains ſeparate one from another, but yet 
near enough to give their colour to the filver ; 
in a word, it would be natural enough to 
imagine that the gold which covers the /a- 
mne doth not form a continued leaf: But 
experience demonſtrates the contrary. 

If you put % be diſſolved in aqua-fortis 
lome gilded wires, or ſome gilded plates, 
however ſmall thoſe wires, and however 
thin thoſe plates may be; the aqua-fortis 
having diſſolved the filver, the gi/ded wires 
and the g:/ded plates are changed into little 
hollow tubes, becauſe the aqua-fortis doth 
not act upon gold; from whence it evident- 
ly follows, that the gold which covers the 


llver forms a continued body. Art therefore 


hath 
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hath arrived at the power of dividing a piece 
of gold, of the thickneſs of a line, into x 
million of different leaves. But gold thu 
yielding and ductile by human art, in return 
exerts a like power on the human mind ; and 
zt 15 * to ſay, whether it be more active 
or paſſive, a greater ſlave or a greater tyrant. 

Art hath not gone any thing near / far in 
working the ſoft kind of ductile bodies; a- 
mongſt theſe there is ſcarce any but glak 
which we are able to extend conſiderably. 
Gums, rofins, and wax are likewiſe of the 
{oft ſort of ductile bodies: From thence that 
£legant expreſſion in Horace, 


Cereus in vitium flea : 


Yet wax, which is, of all the laſt mentioned 
ſorts of bodies, that on which the manutac- 
turing arts are the moſt employed, hath been 
but little regarded as a ductile body; it 1s 
true that the wax-chandlers make their wax 
candles paſs through wire-drawing irons, 
but it is not to lengthen them, it is only to 
round and poliſh them. 

If art fails in ſpinning out the . kind of 
ductile bodies, yet nature hath in zheſe dil 
played her immenſe power; ſhe hath inſtruc: 
ted an infinite number of animals to extend 
ſuch bodies in a marvellous manner, and «! 
have nothing to do but to employ the threads 
which thoſe animal have prepared for us: 
The reader muſt perceive that I allude Fa 
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the threads of the ſilk- worm, yet I would not 
be confined to the filk of theſe worms, in or- 
der to ſhew how far nature is able to extend 
the ſoft kind of ductile bodies. The animals 
from which we derive the moſt advantage, 
are not thoſe which nature hath made her 
choiceſt cabinet of treaſures; it ſeems as if 
ſhe had taken more care in forming ſuch as 
are the moſt incommodious to us, and for 


which we have the moſt averſion. Spiders, 


for inſtance, are incomparably more proper 
than ſilk-worms, to ſhew how far nature 
can lengthen a gluiſh liquor. 

The illuſtrious Malpighi, in his anatomy 
of filk-worms, hath deſcribed the parts 
from whence their filk is ſpun. The reader 
will be pleaſed perhaps to fee the account that 
Malpight hath given, and therefore I will 
make an extract of it in the words of the au- 
thor. | 
“ Bombyces—ſatis nutriti contabeſcere in- 
cipiunt, ipſorumque corporis moles parùm 
* minuitur z per diem ſaltem a cibo poſtremò 
© abſtinent, alvi excrementa cum ſanioſo 
quodam ichore mellei coloris ex toto ex- 
cernuntur, ita ut in ventre nil ſuperſit. 
* Externus corporis color immutatur, quz- 
* dam enim laciditas ſeu diaphaneitas cum 
* aliquali flavitiei tinctura obſervatur, et 
* ſub ventre carneus luxuriat color. An- 
** terior corporis portio, ſecundo et tertio 
- Excitata annulo, turgida redditur, et pur- 
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ce pureo colore perlucet. Eundem etiam 
colorem referunt maculæ quædam in quinto 
et octavo annulo inſculptæ; portio paritet 
© intermedia annulorum ſublutea redditur, 
ficut et imi ventris appendices. Interius 
| ventriculus pariim depreſſus vitellino quo- 
dam refertur ichore, qualem ex ſecto corio 
| © erumpere videmus. Divagari tandem in- 
cipiunt Bombyces, et ſitum pro texendo 
folliculo aptum nanciſcuntur. Tunc mu- 
lieres ſub ſarmentorum fruſtulis, in faſces 
recollectis, collocant, vel ſub plantarum 
exſiccatis radicibus, et truncis, in fal- 
| ciculos vel ſcopas compaginatis. Lau- 
| % dantur etiam ad hunc uſum diverſarum 
| arborum rami, ut Caſtaneæ et Quercus 
item Geniſtæ, et conſimilium. Opportu- 

num jam locum nactus Bombyx, propris 
& vaſculis ſuccum, ſuccini inſtar, ſub 
ſtaminis forma effundere incipit, et ligneo 
ö « fruſtulo vel occurrenti ſcabritiei applicat, 
indeque celeriter recedens, filum nere 
perpetuat, et diverſo ſub fitu locatis adap- 
| | tat: Quod cum glutinoſum fit, aëri dum 
| * exponitur, facillimè concreſcit ar&eque 
| heret, et ità laxum quoddam rete, vel 
mavis, rudes quædam contexture incho- 
antur, in quarum centro, ex debita diſtan- 
tia, ovalis folliculi ſtructura et unita com- 
pages commode ſubſequi poteſt. Ut au- 
tem Bombyx ſtamen promat, retrahit ca- 
put, deinde attollit, et ad poſteriora re- 
* curval, 


A 
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« curvat, compreſſiſque ſuperioribus annulis, 
« quaſi eructat, et ad latera diverberando 
« caput ſtamen exerit. 

« Inter agendum per vices caput retrahit, 
« parumq; hæret, deinde elongato corpore, 
« mutatoque greſſu majori cum alacritate 
* opus aggreditur. Nec diu venit hæſitan- 
« dum, an ab ore vel ab extremo alvi ſta- 
« men emittat, cum ſenſui manifeſtè pateat, 
e ſub ore brevem quandam proboſcidem 
« pendere veluti mentum, a cujus extremo 
« perforato ex delato illuc glutinoſo ſucco A 
« ſericis ductibus exprimitur. 


After this quotation from Malpight, I am 
much miſtaken if the reader will not greatly 
reliſb the following lines of Vida, and be de- 
lighted to ſee how philoſophy and poetry may 
blend together, and reflect light and graces on 
each other. 


Jamq; age, jam grandes fœtus, jam duci- 
tur ætas 

Ultima, turgenti filum tralucet in alvo 

Omnibus, accingunt alacres operiq; pa- 


rant fe. x 

Pabula jam ſaturæ fugiunt : Nova quærere 
regna | 

Ardor agit. Tollunt oculos, arrectaque 
terga. 


Omnia veſtigant latè loca, ſicubi rami 
Arbutei, per quos ſua poſſint tendere fila. 
Tum 
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pureo colore perlucet. Eundem etiam 
colorem referunt maculæ quædam in quinto 
et octavo annulo inſculptæ; portio pariter 
intermedia annulorum ſublutea redditur, 
ficut et imi ventris appendices. Interius 
ventriculus parùm depreſſus vitellino quo- 
dam refertur ichore, qualem ex ſecto corio 
erumpere videmus. Divagari tandem in- 
cipiunt Bombyces, et ſitum pro texendo 
folliculo aptum nanciſcuntur. Tunc mu- 
lieres ſub ſarmentorum fruſtulis, in faſces 
recollectis, collocant, vel ſub plantarum 
exſiccatis radicibus, et truncis, in faſ- 
ciculos vel ſcopas compaginatis. Lau- 
dantur etiam ad hunc uſum diverſarum 
arborum rami, ut Caſtaneæ et Quercis, 
item Geniſtæ, et conſimilium. Opportu- 
num jam locum nactus Bombyx, propriis 
e vaſculis ſuccum, ſuccini inſtar, ſub 
ſtaminis forma effundere incipit, et ligneo 
fruſtulo vel occurrenti ſcabritiei applicat, 
indeque celeriter recedens, filum nere 
perpetuat, et diverſo ſub ſitu locatis adap- 
tat: Quod cum glutinoſum fit, aëri dum 
exponitur, facillime concreſcit arctèque 
heret, et ita laxum quoddam rete, vel 
mavis, rudes quædam contexture incho- 
antur, in quarum centro, ex debita diſtan- 
tia, ovalis folliculi ſtructura et unita com- 
pages commode ſubſequi poteſt. Ut au- 
tem Bombyx ſtamen promat, retrahit ca- 
put, deinde attollit, et ad poſteriora re- 

„ curvat, 
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« curvat, compreſſiſque ſupetioribus annulis, 
« quaſi eruCtat, et ad latera diverberando 
« caput ſtamen exerit. | 

« Inter agendum per vices caput retrahit, 
« parumq; hæret, deinde elongato corpore, 
e mutatoque greſſu majori cum alacritate 
e opus aggreditur. Nec diu venit hæſitan- 
« dum, an ab ore vel ab extremo alvi ſta- 
« men emittat, cum ſenſui manifeſte pateat, 
ce ſub ore brevem quandam proboſcidem 
« pendere veluti mentum, a cujus extremo 
« perforato ex delato illuc glutinoſo ſucco A 
« ſericis ductibus exprimitur. 


After this quotation from Malpigbi, I am 
much miſtaken if the reader will not greatly 
rehſh the following lines of Vida, and be de- 
lighted to ſee how philoſophy and poetry may 
blend together, and reflect light and graces on 
each other. 


Jamq; age, jam grandes fœtus, jam duci- 
tur ætas 

Ultima, turgenti filum tralucet in alvo 

Omnibus, accingunt alacres operiq; pa- 


rant ſe. 

Pabula jam ſaturæ fugiunt : Nova quærere 
regna 

Ardor agit. Tollunt oculos, arrectaque 
terga. 


Omnia veſtigant latè loca, ſicubi rami 
Arbutei, per quos ſua poſſint tendere fila. 
Tum 
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| Tum famulæ properare, omnes proviſz 
parare 

Sarmenta, et ſteriles tectis inferre geniſtas, 

Per ramoſque locant arentes agmina denſa. 

Summotas alias arcent, dum funditus omnes 

Corporeæ excedant labes, ac, temporis 
orbe 

Perfecto, ſua cuique dies exemeret omnem 

Alvi inſinceræ illuviem, purumque relin- 
quat 

Lanicium, et fili tralucens ſimplicis au- 
rum. 

Sic ubi miteſcunt pendentes vitibus uve, | 

Paulatim liquor ille intus rareſcit, et au— 
reus 

Accedit color, elucent puriſſima muſta. 

Tum demum tabulis paſſim ſarmenta re- 
lictis 


Complerunt omnes, perque atria virgea 
lætæ 
Exercentur, et effundunt quæſita per 2 vum 


Stamina, ditis opes uteri, ſuſpenſaque den- 
ſos 


Fila regunt inter ramos, atque ordine du- 
cunt. 


Mille legunt releguntque vias, atque orbi- 
bus orbes 


Agglomerant, cæco donec ſe carcere clau- 
dant 


Sponte ſua : tanta eſt 1 gloria fili: 


— fila tenacia Serum 
Ore vomunt ſaturæ. 


8 We 
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the body of ſpiders. Near the anus of the V's. Plate 
ſpider there are ſix papillæ or nipples, * 


The reader will perceive here a difference 
from the account awe have given before of ſpi- 
ders. Mr. Homberg mentions only four pa- 
fille; Mr. Bon reckons five; but as Mr. de 
Reaumur is the lateſt, and I believe the moſt 
accurate writer on this and every other ſub- 
jeft of natural hiſtory, I imagine the reader 
will give the preference to his authority; and 
I ſhall only obſerve that it is no wonder there 
ſhould be ſuch à difference on a ſubjef of this 
hind, where not only a delicate hand in diſſect- 
ing, and excellent microſcopes, are required, 
but likewiſe great experience in the uſe of the 
microſcope, 


The end of each nipple is the wire-drawer, 
from whence iſſue the threads of filk ; but 
what amazing wire-drawers! in a ſpace /e/s 
than the head of the ſmalleſt pin, -there are 
a ſufficient number of different holes to give 
iſſue to a ſurpriſing quantity of ſeparate 
threads; you may di/{:nguiſh theſe holes by 
their effects. If having choſen a large gar- 
den-ſpider, that is ready to lay her eggs, 
Jou apply a finger on a part of one of her 
nipples, as you draw back the finger, you 


will draw out an amazing number of ſepa- 


rate threads. I was willing to examine their 
Vor. II. | L. num- 
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number by making uſe of 4 good microſcope, 
4% T have often counted more than 70 or 05 
but I ſaw that there were incomparably mor: 


that 1 could not count, though the thread; 
which I had drawn had for their baſe only a 
ſmall part of the nipple. Although I ſhould 
ſay, that there is not the tip of a nipple but 
what may furniſh a 7houſand threads, I might 
mention a number that would ſtartle perhaps, 
but which appears to me too ſmall to expreſs 
the number of theſe threads : So that the 
ſpider having fix nipples, ſhe hath holes to 
give paſſage to / thouſand threads. 

Nature hath not confined her labour to 
the piercing holes of ſuch an immenſe ſmall- 
neſs ; 2 — are already formed when 
they arrive at the nipple, they have each 
their little duct or particular ſheath; yon 
find them formed and ſeparate one from ano- 
ther at a conſiderable diſtance from the ori- 
gin of the nipples; but in order to compre- 
hend better all this admirable mechaniſm, it 
is neceſſary to lead the reader back to the 
very ſource of the liquor from which the 
ſpiders draw them, wk 

In inſets fo ſmall and ſoft, theſe delicate 
parts would not be eaſily diſtinguiſhed without 
ſome little preparation: It is neceſſary to ſteep 
the body of the animal in boiling water, 
to dry it, or to let it lie ſome hours in ſpirit 
of wine. After this little preparation, the 
moſt eſſential parts continue andiſturbed, and 


I aſt 


FHUHTVICW 
are ſenſible without the aid of the micro- 
ſcope. Near the origin of the belly you 
find two little bodies of a ſoft ſubſtance, 
(vid. fig. 2. D D) theſe are the firſt ſources 
of the filk, They have pretty much the 
figure and tranſparency of a glaſs drop or 
bubble, and therefore to expreſs ourſelves 
more commodiouſly, we ſhall term them the 
drops. The point of each drop goes in a 
ſerpentine manner (vid. fig. 5th, R) and 


makes an infinite number of folds that tend 


towards the papillae, From the baſis of 
the drop their iſſues another branch much 
bigger than that which iſſues from its point; 
(vid. S) it makes a greater number of bend- 
ings, and moreover makes greater folds ; 
it forms afterwards divers ſorts of net-work, 
and takes like the other its rout towards the 
anus of the ſpider. 

I have ſometimes unravelled from this laſt 
branch to ꝙ or 10 inches in length, and yet 


unravelled only a part. The drops and the 


branches that iſſue from them, contain the 


matter proper for forming the filk, but it is 
a matter which is yet too fluid, and which 


in a ſpider that hath not been dried doth 
not rope into threads of any conſiderable 
length. The body of the drop is a kind of 
reſervoir, and the two branches are a ſort of 
emiſſary ducts. When you have not too 
much boiled the body of the ſpider, the 
branches are viſibly inveloped with a mem- 
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brane, which hinders your ſeeing the tran- 
ſparency of the liquor. This thin membrane 
is rafed by rubbing the duct even gently, A 
little nearer the anus there are two other 
drops ſomewhat ſmaller, theſe emit but one 
branch, which iflues from the point; fo that 
on each fide of the ſpider there are two drops, 
which by three very perceptible duds convey 
a liquor, and they convey it to the proper 
reſervoirs, where it becomes fit for making 
blk. 

On each fide of the ſpider there are three 
bodies (vid. fig. 2. E E) which may be con- 
fidered as the /aft reſervoirs where the liquor 
is collected ; we ſhall call them the grand 
reſervoirs. Vid. fig. 6). They are much 
higger than the drops; the three that are 
ranged on the fame fide are placed in ſuch 
manner, the one near the other, that they 
ſeem to form but one ſingle body. The 


figure of each in particular is different; they 


have however his in common, Fat the 
have ſix or ſeven bendings, that through al 
their extent their bigneſs is pretty nearly the 
ſame ; one of their extremities is however 
bigger than the other. The biggeſt V/V 
is neareſt to the head of the inſect, and the 
ſmalleſt T TT to the anus, The three de- 
licately fine extremities of - theſe reſervoirs 
terminate in a point, and are cloſely joined 
one to another like the three fingers of the 
middle of the hand. It is from the three 
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points of theſe reſervoirs that the threads 
run out, they give vent to the greateſt part 
of the threads that iſſue from the nipples; 
for each reſervoir is deſtined to ſupply a nip- 
le. | 
r Laſtly, At the origin of the nipples you 
may diſtinguiſh divers fleſhy tubes. If you 
take off gently the membrane or light pel- 
licle which appears to cover theſe tubes, you 
find that internally they are full of threads, 
all ſeparate one from another, and which 
by conſequence, under a common covering, 
have each its particular ſheath, or are like 
knives in a caſe. 

It is true, that in purſuing the rout of 
theſe threads, you find abundance of them 
that come from a greater diſtance than the 
point of the grand reſervoirs ; ſome appear to 
come from the middle, others from a little 
loader, others again from a little higher ; fo 
that the immenſe quantity of threads which is 
collected near the nipples is not intirely de- 
rived from the points of the reſervoirs. 

But how is the liquor firſt collected into 
the drops or bubbles we have mentioned ? 
How from the drops doth it paſs into the 
grand reſervoirs ? It hath probably routs that 
our eyes are not able to trace. The famous 
Malpighi, with all his penetration, when he 
gave the anatomy of the filk-worm, was 
obliged to be content with deſcribing the 
veſſel] where the liquor is collected, from 
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whence the ſilk- worm draws the filk. He 
hath not explained the rout by 'which the 
liquor arrives thither, nor, fr:ly ſpeaking, 
the rout by which it is diſcharged, What 
can we do in an inſe& much ſmaller than 
the ſilk-worm, and where nature hath em- 
Jloyed fix or ſeven thouſand times more parts? 
1 us content ourſelves with making ſome 
reflections on the prodigious ductility of the 
matter which compoſes their threads, on 
the prodigious fineneſs of the holes through 
which the threads paſs, and likewiſe of 
the tubes wherein they are moulded. We 
have ſaid, and we are not apprehenſive of 
having ſaid too much, that from the end 
of cach nipple there may proceed more than 
a thouſand threads. Yet the end of the nip- 


and the holes are, neceſſarily ſeparated from 
cach other, by intervals that muſt be much 
| 7.49 2 than the holes themſelves. But we 
have hitherto conſidered only the full-grown 
ipiders ; if we examine the youn S 
that are produced by theſe, we ſhall find that 
they are no ſooner hatched than they begin 
to ſpin. Indeed their threads can ſcarce be 
perceived, but one ſees very well the webs 
which are formed by them; theſe webs are 
oftentimes as thick as thoſe of houſe - ſpi- 
ders; the reaſon is, becauſe four or five hun- 
dred little ſpiders concur together in the 
fame work. What muſt be the inne 
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of the holes of their wire-drawers !, the ima- 
gination cannot reach ſo far, and is ſcarcely 
able to repreſent to itſelf the fmallneſs of 
each of the nipples. The 40hole body of th ir 
young | ſpiders 1s per rhaps leſs big "hat a Jong! 

9 le of her that is the other ldet It is 
e 11 71 examine that point. Fach pregnant 
ſpider lays 4 OF 500, eggs; " tiels figs ate in- 
veloped, with a ſhell, and as ſoon 48 the little 
ſpider hath broke its ſhell, it Vegi. to, ſpin. 


How fine then muſt each of the threat, be | 


which iſſue from the , nipples! moredbver 
there are ſpiders ſo, Final at their birth, that 
they are not to be diſcerned without the aid 
of a microſcope ; ; they are then red, and as 
they gre joined an infinite number bf them 
| together, they appear, to the naked off 
alone, like trains of red points; yet un er 
theſe almoſt imperceptible ſpiders 15 formed 
webs; they conſequently ſpin, but of what a- 
mazing exility muſt the threads be which iſſue 
from the holes of their nipples! thefe are 
indeed wonderful works, but. all wonder 
ceaſes and ſhould turn into adoration, When 
they are conſidered as the works of an Al- 
mighty hand. 8 

t mült be obſerved that ſpiders ſpin in two 


ſorts of threads, the one ſerves them 90 weave 


the webs which they lay in ſnare for Were 
and the other ſerves for inveloping their eg 
Theſe threads differ from i other only 
their greater or leſſer ſtrength; and in, order 
Wy : to 


2 


| 
| 
| 


ber of other threads, and 
much ſtronger and bigger. 
* 10. 


I hbere muſt be about i8 times more threads, 
ſuch as iſſue from the wire-drawers, to com- 
poſe one of the threads of the cods, than 
there are in thoſe of the webs, if the quan- 
tity pf threads that compoſe the one and the 
other be proportionate to their ſtrength ; for 
having faſtened, by 'glue, a weight of two 
grains to a thread of the web, it hath com- 
monly ſupported that weight without break- 
ing, and broke when I fafiened to it one of 
three grains; whereas the threads of the 
cods ſupport about 36 grains, and do not 
break till they are charged with a greater 
weight, My "ET TIRES 
Nature hath perhaps fo greatly multiplied 
the number of wice-drawing holes in ſpiders, 
becaufe the matter of the filk which is form- 
ed in their bodies, is much more ᷣrittle than 
the matter of the filk from filk- worms, and 
hath therefore need of being divided into 
more Joſs ; as we find glaſs becomes flexible 
only by being divided into very fine m_— 
t 


* 
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At leaſt it is ageeable to ſound philoſophy 
to conclude, that nature never /abeurs in 
. 85 
Memoirs 1713, pag. 201, and Memoirs 
1710, pag. 400. 


1 Explanation of plate Ath. 


Figure 1ſt is one of the ſpecies of ſpiders 
that ſpin filk, ſeen in its upper part. 

Figure :d, the ſame ſpider ſeen in its un- 
der part; A A mark the place where the 
belly is joined to the breaſt. At B are the 
papillæ and anus. DD ſhew the place 
where are ſituated the fir/t reſervoirs which 
we haye named drops or bubbles. E E ſhew 
in like manner the place where the /aft re- 
ſervoirs are ſituated. 1 | 

Figure 3d is a part of the belly of a ſpi- 
der repreſented larger than natural. F the 
anus. GGGG, the four great papillæ which 
are the only viſible ones when the ſpider 
lays them length-wiſe, as they are here repre- 
ſented, and as ſhe moſt commonly doth when 
you hold her in your hand. 5 

Figure 4th is likewiſe a part of the belly 
of a ſpider repreſented bigger than nature, 
where you ſee all the papillæ diſpoſed as they 
are when you preſs the belly of the inſect. 
HH are the two papille moſt remote from 
the anus. II, two large papille almoſt 
equal to the precedent, K K, the two _— 

e 
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eſt papillæ. L, a fleſhy part that covers the 


anus, and by a muſcular power raiſes, it up. 
wards in order to give paſſage to the excre. 
ments. 

OMP three papille repreſented larger 
than natural; different ſpecies of : ſpiders 
have theſe papillæ made in a different man- 
ner. O is one of the papillæ H. M is one 
of the papilla J; you ſee that from a ſmall 
part of the laſt mentioned there iflues à pro- 
digious number of ſeparate. threads N. P 
is one of the papillæ of the middle &; they 


have all a great quantity of hairs, but we 


ſhould have made them too confufed if we 
had put down all the hairs that a, microſcope 
diſcovers, | | 

Figure zth, Rs one of. the reſervous 
which we have called drops; the part 2.is 
the neareft to AA in the 2d figure, Riis 
the part of the drop which terminates in a 
point. & is that which makes knots or net- 
work before it arrives at the grand xeſer- 
voirs. 

Figure 6th, three grand reſervoirs placed 
near each other, but not ſo near as they are 
naturally ſituated. Our deſign was to fhew 
that they are three, in the animal they ſeem, 
at firſt view, to make but one body. I the 


ends neareſt the head of the inſet. 777 


the ends moſt tapering and the neareſt to the 
anus. 

Figure 7th, one of theſe reſervoirs ſeen 
ſeparately, Ot 
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Of all the curioſities of natural hiſtory the Obſervati- 
hour of the bees is one of thoſe that cauſe ona 


the greateſt admiration, Yet though theſeca, ard o- 


marvellous inſects deſerve a great attention, der ani- 


they are not the only inſects that diſplay their tance.” 


induſtry in building hives ; there are many hich fur. 
others that have the ſame artifice : But the — 4 
little benefit that we derive from the labour dye, by 
of ſome of theſe animals hath been the cauſe 3 
of their being neglected, . younger, 
Amongſt the v/eful animals we may reckon 
thoſe inſects that produce, in the — the 
gum lacca; which hath been always in re- 
pute for dying and for ether uſes; yet the 
manner of its production hath never been 
ſatisfactorily cleared up, either for want of 
obſervers on the ſpot, or becauſe the inſects 
that /abour it, not being brought up with a 
particular care, like our bees, could not be 
examined with ſufficient exactneſs. 

[ ſhall therefore join my obſervations on this 
matter to the few lights that authors have 
oven us of it, in order to make known the 
nature of gum-lacca much better than it 
hath hitherto been. | 5 

The name of gym doth not ſeem ſuitable 
to it, ſince it is rather a ſort of wax, as I ſhall 
ſhew in the courſe of this memoir. 

The name of lac or loc is derived to it 
from the Arabians, from whom the Indians 
received the term. They name it likewiſe 

| Irec 


| 
| 
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trec in the kingdom of Pegu and of Ma. 
taban. | 
The firſt authors that have treated of the 

lacca, have told us that it grows in the Indies 
and particularly in the kingdom of Pegu. 

As there is a fondneſs of bel'eving that the 
ancients were ignorant of nothing, ſever 
Lave imagined that it was known by Dif. 
corides and Scrapion, and that it is what the 
firſt ha h named concamum z but the deſcip. 
tion which thele authors have left us of it, 5 
too imperfect to Le able to form any judy- 
ment. | 


The principal fort of lacca, and which | 


hath given occaſion to my obſervations, is 
what they call lacca on flicks, becauſe it is 
brought to us faſtened to little branches on 
which it hath been formed. 

The firſt thing that preſents itſelf to our 
evamination, is to know whether this gum 
is not an exudaticn from thoſe little branches 
where you find it attached. This notion 1s 
not very probable, becauſe in breaking it and 
detaching it from thoſe little ſticks you ſee 


no emiſſary by which it could have flowed. 


Beſides, as this gum is very abundant, and 
the ſticks are often very little, it is evident 
that it is not produced from thence : This 
likewiſe the ſentiment of father Tachard, 
who fays, that in an account which had been 
tranſmitted to him, when they make an in- 


ciſion in theſe ſorts of trees there iſſues in- 


deed 


( 
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ted a gum, but that it is of a nature quite 


liferent from the lacca. 

It is known in general to be the work of a 
fort of inſeCt ; ſome ſay, that they are flying 
ants who depoſite this matter on the ſlender 
branches of a tree called ber, Others will 
have them to be common ants, and others 
gain, that they are flies. There are even 
ome who fay, that the ſticks of the lacca 
are nothing elſe than boughs, which the in- 


habitants take care to plant in the ground in 


eat abundance, in order to ſerve as props 
for the work of theſe little inſets. As to 
the nature of this work they give us no cer- 
tain light. 


It hath appeared to me, after a careful ex- 


amination, that it could be nothing but a 
fort of hive reſembling in ſome meaſure the 
natural hives of bees and other inſects. In 
effect, when you break it, you find it divided 
into ſeveral cells or apartments, of a very uni- 
form figure, and which ſhews that it was ne- 
yer a gum or flowing roſin from trees. 

Each of theſe cells is oblong, with ſeveral 
flat fronts, ſometimes intirely round, accord- 
ng as the matter, being yet ſoft, hath been 
diſranged, and hath flowed round the branch 
that ſ upports it. 

This diſorder is the cauſe that theſe cells 
have ſome difference in their conſtruction, 
yet they are moſt commonly fwo/r in the 
middle, ending in a ſharp point on 2 

| de 
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fide where they touch the branch, and te; 
minated on the other by a point more or le 
rounded and pierced with a little hole, ſuc 
as are the holes with which the whole ur. 
1 face of the lacca appears bored, when it j 
looked at attentively. 

You commonly ſee at the extremities d 
the cells two little white lines, of which i 
is difficult to determine either the matter d 
the uſe. 

The partition-walls of theſe cells are ex. 
tremely fine, and intirely reſembling thok 
ot bee-hives; but as they have nothing tt 
defend them from the injuries of the air, the 
are covered by a lay of the fame ſort of wa 
very compact and very thick, which ſerve 
them for a ſhelter. 

From hence we may conjecture, that the 
animals do not work with leſs induſty 

than the bee, ſeeing they have much fewer 
conveniences. 

U It is certain that theſe cells are made for 
| lodging ſomething, and that it is not a mer 
| excrement which theſe inſets depoſite, # 
ſome have imagined ; moreover you diſcoye! 
in them little bodies more or leſs puffed up, 
and which are moulded in them. The fit 
« obſervers took them for the wings or oth! 
parts of thoſe ants to whom they attribute 
the lacca, and ſuppoſed that they intombel 
themſelves there. Theſe little bodies are of! 
beautiful red, ſame more deep and "7 
| eld; 
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ls; and when you cruſh them, they fall 
into a powder of as beautiful a colour as the 
cochineal. | 

Now it is not probable that they are the 
arts of thoſe animals that form the lacca; at 
laſt one cannot ſufficiently d iſtinguiſb them: 
And with what deſign ſhould they make 
themſelves ſuch a tomb ? | 

It is more reaſonable to think, that theſe 
cells are deſtined for their ſwarms like hoſe of 
bees, and that the little bodies are the embrios 
of inſets not yet produced, or the eu of 
thoſe that have already ſprung 

II 7 [UPNIZNHES oras; 
23 we obſerve in the kermes, which is ſome- 
times called the ſcarlet grain, in the gall- 
nut, and the other exereſcences which pro- 
ceed from the bite of inſects, and of which 
] ſhall have occaſion to ſpeak in order to 
clear up the better this ſubject. 
The little bodies which we have mention- 
ed are oblong, wrinkled or ſhagreened like 
cochineal, terminated at one end by a point, 
and at the other by #wv, and ſometimes: by a 
third. By putting them in water they ſwell 
like the cochineal, tinge it with as beautiful 
a colour, and aſſume a like figure; infomuch, 
that the inſpection alone gives a ſuſpicion 
that they are little bodies of inſects in ſome 
tate or other. Theſe give the lacca the red 
tincture that it appears to have, for when 
t 13 abſolutely deſtitute of them, or but little 
furniſhed 
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furniſhed with them, you ſcarce ſee a ven 
ſlight tincture. 

It appears therefore that the lacca is but: 
fort of wax, which forms, as I may ſay, the 
body of the hive. 

This wax affords an agreeable ſmell when 
burnt, but with regard to the little bodies 
which are included ia the cells, they throy 
out by burning an offenſive odour like ani. 
mal ſubſtances. 

Several of theſe little bodies, which for 
the moſt part are hollow, are found ſome- 
times intirely rotten, and full of mouldineſs, 
others are full of a powder wherein you dil- 
cover with the aſſiſtance of a microſcope 
abundance of long tranſparent inſets with 
ſeveral feet, of which it is not eaſy to de- 
termine the ſpecies. Perhaps they are the 
inſets which have been depoſited there by 
thoſe that form the lacca or perhaps they 
are other inſets occaſionally produced there; 
for you find different ſorts which pene- 
trate the whole ſubſtance of the lacca, and 
which lodge and depoſite their eggs there in 
abundance, as it happens ſometimes to bee 


hives: 


am ſpe faos i gnotus adedit 


8 tellio, et luciſugis congeſta cubilia blattis. 


All theſe obſervations incline me to believe, 
that what is called gum-lac is not, preciſe- 


ly ſpeaking, of the genus of gums or * 
4 | ut 
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but a ſort of wax gathered and kneaded by 
certain inſets ; and that the white ſtreaks, 
which I have obſerved in the cells, .may be 
the remains of a matter proper for nouriſh- 
ing the little inſets as ſoon as they begin to 
be hatched, 

But what confirms me more in this opini- 
on, that the /acca is a true hive, is the. exa- 
mination that I have made of what comes 
from the iſland of Madagaſcar, for that doth 
not differ fcarce at all from common wax, it 
hath the colour and the odour ; and is form- 
ed, like that from the Indies, round branches 
of trees. | 

Yet I mean not to deſtroy intirely the opi- 
nion of thoſe who maintain, that there is a 
gum-lacca which exudes from the leaves of 
certain trees; ſince it is poſſible that the ants, 
who, according to the account of father Ta- 
chard, gather it commonly upon different 
flowers, might find it likewiſe in abundance 
upon ſome trees, from whence one might col- 
lect it without their aid. But then this ſort 
of lacca affords not the red tincture, which is 
derived ſolely from the chryſalid exuvie that 
are lodged in the cells. 

The analyſis of the lacca ſerves likewiſe to 
confirm the compariſon I have made of it 
with the common bees-wax ; for one draws 
from it pretty near the ſame principles, that 
is to ſay, an acid ſpirit and a butter, as Mr. 
Lemery hath remarked. But as the animal 
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parts contained in the lacca muſt furniſh 
ſomething particular, and as it is not eaſy to 
make the analyſis of them ſeparately, I was 
obliged, in order to examine this affair, to 
take a ſort of lacca, which after having been 
made uſe of in dying, was deprived abſolutely 
of all that it could contain of animal, and I 
remarked by the analyſis between this lacca, 
which was in grains, and the lacca on ſticks, 
a difference which juſtifies my conjectures on 
the little animals included in thg cells; for 
the acid ſpirit that 1s drawn from the latter is 
mixed with a volatile ſpirit, which the ani- 
mal part alone is capable of furniſhing ; this 
is eaſily diſcoverable by the white precipita- 
tion that reſults from its mixture with the ſo- 
lution of corroſive ſublimate; which is not 
effected by the acid ſpirit drawn from the 
| lacca in grains, becauſe it doth not retain any 
N animal parts. | 
There 1s @ curious obſervation by Dr. Wall, 
in the philoſophical tranſactions, on the lumi- 
nous quality of the lacca, which ] beg leave t1 
cite. | 
« I muſt not forget to ſpeak of another 
ſubſtance, not hitherto by any (as I know) 
taken notige of to be endued with a lumi- 
nous quality, which is alſo another natu- 
ral phoſphorus or nocfiluca, and that is gum 
lac, and alſo red ſealing-wax, which 1s 
made with gum lac and cinnabar, the cin- 
nabar no way impeding but rather pro- 
* moting 


„ a RT 
Sh CBE = = * — — 


— 
wn << — IN x —— 


cc 


r 
* 
| 


cc 
cc 
cc 
cc 
Cc 


cc 


FHTSICHS 
te moting its luminous quality; by all the 
« trials I have hitherto made of lac and ſeal- 
« ing-wax, I find that though the crack- 
« lings upon friction are as plentiful in the 
« day time, as when the ſun is down, yet in 
« the darkeſt places I could diſcover but a 
« little appearance of light, ſo that this de- 
« ſerves the name of a noctiluca, or phoſ- 
© phorus, it being no other than a vegetable 
« oleoſum coagulated with an animal volatile 
Acidum. I don't know in the animal king- 
e dom any thing but piſmires, that affords a 
© volatile acid; and in the Eaſt-Indies there 
* is a large kind of them, that live on the 
«* ſap of certain plants, affording both a gum 
* and a colour, which ſap paſſing through 
the body of thoſe inſects or animals, is by 


« their acid ſpirit converted into an animal 


© nature; which is the reaſon, that with the 
e colour extracted from gum: lac (which gum- 
* [ac is nothing elſe but the excrements of 
| © theſe inſets or animals) almoſt as good, 
* and full as laſting, colours are made as 
from the cochineal: I am the more con- 
* firmed in this, becauſe I know of an ar- 
* tiicial way of converting vegetable colours 
into an animal nature, very much like 
* this, by which the colours are made more 
* pleaſant and permanent. After the ſame 
* manner the remaining gum, which 1s an 
* oleoſum, being digeſted and paſſing through 
* the bodies of thoſe infects or animals, is 
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parts contained in the lacca muſt furniſh 


ſomething particular, and as it is not eaſy to 
make the analyſis of them ſeparately, I was 
obliged, in order to examine this affair, to 
take a ſort of lacca, which after having been 
made uſe of in dying, was deprived abſolutely 
of all that it could contain of animal, and I 
remarked by the analyſis between this lacca, 
which was in grains, and the lacca on ſticks, 
a difference which juſtifies my conjectures on 
the little animals included in thg cells; for 
the acid ſpirit that is drawn from the latter is 
mixed with a volatile ſpirit, which the ani- 
mal part alone is capable of furniſhing ; this 
is eaſily diſcoverable by the white precipita- 
tion that reſults from its mixture with the ſo- 
lution of corroſive ſublimate; which is not 
effected by the acid ſpirit drawn from the 
lacca in grains, becauſe it doth not retain any 
animal parts. | 

There is à curious obſervation by Dr. Wall, 
in the philoſophical tranſactions, on the lumi- 
nous quality of the lacca, which ] beg leave 15 
cite. | 

« I muſt not forget to ſpeak of another 
<« ſubſtance, not hitherto by any (as I know) 
* taken notice of to be endued with a lumi- 
© nous quality, which is alſo another natu- 
&« ral phoſphorus or noctiluca, and that is gum 
lac, and alſo red ſealing-wax, which is 
made with gum lac and cinnabar, the cin- 
* nabar no way impeding but rather pro- 
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te moting its luminous quality; by all the 
« trials I have hitherto made of lac and ſeal- 
« ing-wax, I find that though the crack- 
« lings upon friction are as plentiful in the 
« day time, as when the ſun is down, yet in 
« the darkeſt places I could diſcover but a 
« little appearance of light, ſo that this de- 
« ſerves the name of a noctiluca, or phoſ- 
© phorus, it being no other than a vegetable 
« oleoſum coagulated with an animal volatile 
acidum. I don't know in the animal king- 
dom any thing but piſmires, that affords a 
volatile acid; and in the Eaſt-Indies there 
is a large kind of them, that live on the 
ſap of certain plants, affording both a gum 
and a colour, which ſap paſſing through 
* the body of thoſe inſects or animals, is by 
their acid ſpirit converted into an animal 
nature ; which 1s the reaſon, that with the 
colour extracted from gum-lac (which gum- 
lac is nothing elſe but the excrements of 
* theſe inſets or animals) almoſt as good, 
and full as laſting, colours are made as 
* from the cochineal: I am the more con- 
% firmed in this, becauſe I know of an ar- 
* tificial way of converting vegetable colours 
into an animal nature, very much like 
this, by which the colours are made more 
pleaſant and permanent. After the ſame 
manner the remaining gum, which 1s an 
dleoſum, being digeſted and paſſing through 
the bodies of thoſe inſects or animals, is 
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«© by their volatile acid converted into a ve- 
«© getable animal phoſphorus or noctiluca. 


Vid. Jones Abridgement, Vol. 4. Part 2, 
Page 278. 


The difference between Dr. Wall and Mr. 
Geoffroy confiſts therefore chiefly in this, that 
the former confiders the volatile principle if 
the lacca to ariſe from the excrements of the 
animal, or from having paſſed through its bo- 
dy; the latter imputes the ſame animal prin- 
ciple to the chryſalides or nymphe that are lodg- 
ed in the cells. 


In obſerving the parts of animals that were 
contained in the two ſorts of lacca, I have 


been obliged to compare them with the other 


Cf the 
kermcs. 


animal ſubſtances from which the purple tine. 
ture is derived. 

One of thoſe that hath been a long time 
in uſe is the kermes, which I may range in 
the number of galls, on account of its being 
an excreſcence produced on a tree by the bit 
of an inſet. Kermes is an Arabic word 


which ſignifies a little worm, and tho it can. 
not be doubted, but the kermes was know 


by the ancients, and in uſe amongſt them 
yet we have a confuſed notion, that then 
hath been abundance of different ſubſtances 
which have all ſerved for the ſcarlet dye, aut 
which grow in divers countries, and on ſeve- 


ral ſorts of trees or plants: But the * 
one 
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alone of all thoſe ſubſtances ſtill continues to 
be employed a little by our dyers. 

The kermes are little bladders ſwoln and 
round like peaſe which are faſtened upon the 
tlex, aculeata cocci glandifera, C. B. P. 425. 
There is obſerved in the ſpring upon the 
leaves and young ſhoots of this ſhrub a little 
bladder, which at firſt is no bigger than a 
millet grain ; it is cauſed by the bite of an in- 
ſe& that depoſites there her eggs, it grows 
bigger by degrees, and becomes of a grey 
aſh-colour on its ſurface ; this colour is no- 
thing but a kind of bloom, ſuch as we ſee 
on fruits, and which conceals the red colour. 
The Greeks have named it Kn G. Buqmos, 
the Arabians kermes alkermes, the Latins coc- 
cum or vermiculus, from whence comes our 
French term vermillon. The name of ſcar- 
let which is moſt in uſe is thought to be de- 
rived from the ancient Celtic. 

When this gall is perfectly ripe, they ga- 
ther it, and ſqueeze from it the juice or pulp, 
or at leaſt waſh it with vinegar to kill the in- 
ſects that are included within. Without this 
precaution, theſe little animals as ſoon as they 
are hatched, would leave the huſks empty. 
They fally forth like ſo many little flies. Af- 
ter having well examined theſe huſks, when 
dry, I obſerved that there were a great many 
of them empty, and that 7heſe had an hale 
at the place by which they adhere to the leaf 
of the tree, 
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In order to get a more complete know- 
ledge of the kermes, I have made an analyſis 
of it. 

Beſides ſome phlegm which had the ſmell 
of the kermes, but which yielded nothing, 1 
have drawn from it ſeveral portions of uri- 
nous and volatile liquors, that have not in- 
deed altered the colour of the 7urneſol, but 
which have turned green the ſyrups of violets 
and roſes. From a pound of kermes which 
I had put into the retort, I have drawn up- 
wards of half an ounce of a beautiful volatile 
ſalt cryſtalliſed, mixed with a citron-coloured 
oil. The fatid oil was very abundant, but 
not black, it was of a deep yellow, and as 
thick as butter. 

The kermes therefore is a ſubſtance that 
belongs more to the animal than to the, vege- 
table kingdom; ſince it furniſhes a great 
quantity of volatile falt, and of a pure ſul- 
phur, 


Beſides the above-mentioned hermes there is 


another which is found attached to the roots of 
a plant, and which is called coccus polonicus: 


the plant on which it is moſt commonly found 
is the polygonum cocciterum C. B. Mr. Bre : & 
nius publiſbed in 19731 at Dantzick obſerva» 
tions on this ſpecies of kermes, and hath pro- 
ved inconteſtably, that it is an infect. 


Vid. Reaumur Hiſicire des infe &, Vol. 4. 
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The cochineal, on account of the beauty Of the 
of its colour, and the great quantity that — 
brought from America, hath rendered almoſt 
uſeleſs all the other ſubſtances that were 
made uſe of before. 

I have thought it proper therefore to enter 
into a detail on the nature of cochineal. As 
common as it is, authors that have treated of 
it, have been greatly ,d:v:ded on this ſubject. 
Some have ſaid that it was an inſect, and o- 
thers on the contrary have maintained it to 
be a ſeed. 222 | 

This diverſity of opinions is obſervable in 
the firſt authors that have treated of it. It is 
true, that father Plumier, a ſkilful botaniſt, - 
hath lately given great weight to the opinion 
that the cochineal, which is called meſtegue, - 
is nothing elſe but a little animal reſembling 
a bug, which they collect on a plant of Ame- 
rica, named Opuntia major validiſſimis aculets 
munita, inſt. R. H. and which we call the 
Indian fig. But on the other fide, Pomet in 
his hiſtory of drugs, pretended that this fa- 
ther was miſtaken, and cited for a proof, the 
| letters of one of his friends, who was actu- 
ally on the ſpot, and who aſſured him, that- 

the cochineal was a grain. 

Altho'. this opinion hath not been ſince 
much followed, yet I do not know of any 
one that hath expreſly refuted it, and remov- 
ed the doubt, which this contrariety might 


leave, 
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One would think that the inſpection alone 
of cochineal might be ſufficient to determine 
the diſpute ; but being dried as they bring it 
to us, you diſcover in it nothing that can make 
you incline more to the one opinion than to 
the other. 

Being willing therefore to be better inform- 
ed, I put ſome in water, where it ſwelled 
and reſumed a ſuppleneſs and a ſhape that 
can belong to nothing but an inſet. You 
may diſtinguiſh there by the fight alone the 
head, the anus, and a ſort of rings ; and with 
the aſſiſtance of a microſcope, you may per- 
ceive the legs. I have prepared ſome in ſuch 
a manner, that one could ſee the articulations 
of the legs, which were three on each fide; 
but I could not diſcern any marks of wings, 
as ſome authors have pretended, who would 
have the cochineal to be a ſort of beetle. 
Having opened ſome of the biggeſt, there iſ- 


ſued a red liquor together with a ſort of cluf- 


ter that is faſtened to an hollow tube, and 
which is furniſhed with little grains that ſeen 
through the microſcope appear like little co- 
chineals. 

This configuration as well internal as ex- 
ternal of the parts of the cochineal, ſhews 
ſufficiently that it is truly an inſect, as father 
Plumier hath obſerved, who hath very pro- 
perly compared it to a bug ; it is not, how- 
ever, quite ſo flat, and I imagine that it ſtill 
more reſembles, on account of its roundneſs, 

2 thoſe 
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thoſe ſorts of inſects that attach themſelves to 
dogs. EE 

What is ſurpriſing in the cochineal, is that 
it receives the beautiful red, which it furniſh- 
es, upon leaves that are of a pale green; for 
father Plumier remarks, that theſe inſects are 
produced indeed on divers ſorts of trees, but 
that they do not afford this beautiful ſcarlet 
colour, unleſs they have been brought up on 
the leaves of the opuntza. How are theſe 
kaves capable of giving a colour which they 
have not themſelves ? In order to reſolve this 
queſtion, it is proper to obſerve, that the In- 
dan fig, bares! is the fruit of the opuntia, is 
of a red colour, ſo ſtrong that it even tinges 
the urine of thoſe who eat it; which hath 
ſometimes frightened thoſe who not knowing 


| the cauſe have imagined, that they voided 


bloody urine : It may therefore be conjectu- 
red, that the ſubſtance of this plant under · 
goes in paſſing through the body of the in- 
ſect the ſame alteration as that which cauſes 

the like colour in the fruit. | 
If the obſervations which I have been re- 
lating are not ſufficient to prove, that the co- 
chineal is an inſect, yet the analyſis I have 
made of it, would alone ſufficiently demon- 
lirate it; for you draw from it preciſely the 
lame principles as the parts of animals uſu- 
ally furniſh, for inſtance, a phlegm of the 
lame odour as that which ariſes from the dif- 
ulation of harts-horn, a ſpirit and —_ 
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falt pretty nearly in the ſame proportion a 

ou draw from ſome inſects, ſuch as the mil. 

lepedes, and a fetid oil of a deep red and very 
thick, | 


Memoirs 1714, pag. 121. 


« Mr. Ruuſſcher printed a book in the 
« year 1729 at Amſterdam, which is ſuffi 
c cjent to demonſtrate, that the cochineal is 
© an inſect to thoſe who are the moſt preju- 
% diced with the contrary opinion. This is 
te perhaps the firft inſtance that a queſtion of 
ce natural hiſtory hath been handled and de- 
„ cided by a court of judicature. The na. 
<© ture of the cochineal is eſtabliſhed in that 
* book, by depoſitions in form, taken upon 
<« oath before a judge in the city of Antique- 
* ra, ſituated in the valley of Oaxaca, a very 
< extenſive province of Mexico, where the co- 
* chineal is gathered. Theſe depoſitions are 
<« of people of the country who have ſeen the 
© cochineal reared, and have likewiſe reared 
e thoſe inſects themſelves. A diſpute that 
« Mr. De Ruuſſcher had with one of his 
ce acquaintance on the nature of the cochi- 
% neal, hath procured us this information. 
« His friend maintained that it was not an 
© inſet, but that it was a fruit. The dil 
pute grew warm, the two friends laid 2 
ce wager; at laſt the diſpute became a trial 
* which was decided by arbitrators choſen 
* by the two parties, after having ſent for 
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« proofs authentic and neceſſary for the deter- 
mination. All the witneſſes depoſe una- 
« nimouſly, that the cochineal is an inſect, 
« and a viviparous inſect; which paſſes a 
« oreat part of its life fixed on a plant, from 
« whence it ſucks the juice, and where it 
„ lays its young. One of the depoſitions a- 
vers, that this inſect is not ſubject to any 
metamorphoſis. 


Vid. Mr. De Reaumur's Hiſtoire des inſectes, 
Vol. 4. pag. 89. 


The kingdom of France is not rich in Of che 

. . . tarcois 
ines of jewels, but its excellent foil ſup- flone, by 
lies abundantly thoſe commodities, whoſe Mr. de 
alue is independent of opinion. It is not Kæumd. 
owever intirely deſtitute of ſuch rare ſtones, 

an almoſt unanimous conſent hath placed | 
high eſteem ; but ve are not always ſuffi- 1 
ently attentive to make advantage of our 
wn native riches. Perſia is famous amongſt | 
„ as in the reſt of the world, for its tur- q 
oiſes; perhaps we envy her this commodi- 1 
„ whilſt we are ignorant that the mines of | 1 
heſe ſtones are more rare in Perſia than in | 
rance, and that the turcoiſes which we ne- 
lect to draw from our cw07, are not much in- 
erior to thoſe which come from the eaſt, to 
peak no higher in their praiſe for the pre- 
ent; we ſhall conſider that point, when, af- 
er having examined turcoiſes in general, we 9 
hall come to a particular examination of thoſe | 
3 11 
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in this kingdom. It is a ſubject that deſerve 


the attention of ſuch as love natural hiſtory 


and philoſophy. 

The turcois is conſidered as the fit of the 

ke ſtones; its colour is blue. The blue 

of thoſe which are the moſt eſteemed is nei. 
ther deep nor clear; above all it ought not 
to be whitiſh, or in the jewellers term, it 
ought not to reſemble the blue of ſtarch: l 
ought rather to approach to the blue of ver- 
degreaſe in lump ; without having any ſen- 
fible tint of green, it may incline a little to 
the greeniſh. 

Of the precious ſtones it is one of the ſoſt- 
eſt; its hardneſs is ſcarcely equal to that of 
cryſtals, or tranſparent flints ; but there are 
ſome much more ſoft than others: The 
hardeſt are, cæteris paribus, the moſt beauti- 
ful, and for this reaſon, becauſe the vivacity 
of the poliſh is in all ſtones proportionate to 
their hardneſs. Thoſe that are of a beautiful 
colour, of a lively poliſh, that have not on 
their ſurface either threads, ſtreaks, or inequz 
lities, and which weigh ſeveral carats, are ver) 
dear; Roſnel, a famous jeweller and author 
of a treatiſe on precious ſtones, eſtimates ſuch 
as we have been deſcribing, and which are 
very rare, of equal value with the diamond. 

It is probable, that the firſt turcoiſes which 
were ſeen in Europe, were brought from 
Turkey, and that from thence their name | 
derived. It is not eaſy to decide under whit 

name 
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name the ancients have ſpoke of them ; they 
have charaCteriſed the greateſt part of ſtones 
in ſo looſe a manner, that it is often impoſ- 
fible to know them again. 

Some imagine that this ſtone is that which 
Pliny names borea, and which he hath 
placed amongſt the different ſpecies of jaſpers. 
Others will have it to be what he hath call- 
ed callais, though he hath ſaid expreſsly that 
this laſt ſtone is green. The words of Pliny 
are, e viridi pallens. 

Roſnel tells us the way they get the tur- 
coiſes ſtones from their mines according to 
the hiſtory, or rather according to the tale, 
that Pliny hath related of the method in 
which they get the callais. Roſnel ſays, 
that the turcoiſes are found only on the ſum- 
mit of ſome rocks, which the ice renders 
inacceſſible, that by ſtones from ſlings they 
knock them off, and that from thence it 
happens that few are found intire. Thus 
Pliny ſpeaks of the callais, in rupibus inviis 
et gelidis, oculi figura extuberans, leviterque 
adherens, nec ut agnata petris, ſed ut appoſita. 
Quamobrem ſcandere ad eam pigritia pedum 
equeſires populos tædet, fimul et periculum 
terret. Ergo fundis e longinquo inceſſunt, et 
cum toto muſco excutiunt. Hoc vectigal, hoc 
eft geſtamen in cervice ac digitis gratiſſimum. 
Hic cenſus, bæc gloria d pueritia dejectorum 


numerum prædicantium, in quo varia for- 


tuna, 


Many 
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Many things extremely uncertain have | 
been given out with regard to the coun by 
where the turcoiſes are found. It hath been 
prerended that they have been found in ſeye. i 4x 


ral parts of the Eaſt-Indies, and that thoſe iſ I 
were the moſt beautiful. Boëtius * adds 


that Spain produces them as well as Ger. s 
many, and that they are to be met with in n 
Bohemia, and in Sileſia. E 9 

Tavernier, who was engaged by his trade if 
to inform himſelf of jewels, and who had Ml ; 
no mercy on his legs, aſſures us that there Ne 


are in the eaſt but two mines of turcoile 
known ; that they are both in Perſia ; © The 
one, ſays he, which is called the old rock, i 
© three days journey from Meched toward 
* the north-weſt, near a large town named 
% Necabourg. The other, which is called 
e the new rock, is diſtant five days journey 
« from Meched. Thoſe of the new rock 
% are of a bad blue, inclining to a white, 
and little eſteemed. The king of Perlia 
* hath, for ſeveral years, forbad to rum- 
e mage the old-rock for any one but him- 
elk. 

There is reaſon to think, that the old- 
rock of Perſia is exhauſted, or at leaſt that 
the ſtones from thence are much rarer than 
in the time of Tavernier. 

Many muſt remember the embaſſy which 


the king of Perſia ſent to Lewis XIV; it 
we 
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well known that abundance of turcoiſes 
WM tones made a part of the preſents that were 
brought from thoſe diſtant countries: Yet 
all thoſe turcoiſes are of the new-rock ; 
their colour inclines to a white, like thoſe 
Tavernier ſpeaks of; they are not fit to take 
à beautiful poliſh, and their bigneſs is not 
conſiderable. In a word, it would not per- 
haps be difficult for us to ſend into Perſia 
more beautiful turcoiſes and much bigger, 
if we would ſearch into our own mines, to 
draw from thence the ſtones which they 
contain. 
Jewellers and lapidaries divide turcoiſes as 
they do all other precious ſtones into oriental 
and occidental, or {till more commonly 1n- 


i BY the new-rock. I ordered a ſkilful jeweller 
co cut ſeveral pieces of turcoiſes which had 
been certainly taken from our own mines. I 


wanted to know what hardneſs they had, 


and what would be their colour after they 
had been poliſhed. The lapidary found a 
great difference between the pieces, and in- 
deed there was a very great one: As he cut 
them, he ſhewed me thoſe that were of the 
old, and thoſe that were of the new-rock. 
Among thoſe that he called of the old-rock, 
there was one, that was indeed ſmall, but 
which was not inferior in hardneſs to any 
ck the ſtones of this kind; its poliſh by con- 


ſequence 


to turcoiſes of the old-rock and turcoiſes of 


what poliſh they would take upon the wheel, 
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ſequence was extremely lively, and its colout 
perfectly beautiful. It 7 nothing to 
tell the lapidary that theſe different yu had 


come from the ſame mine; he did not con. 


guage ; and that for this reaſon, becauſe : 
perfect ſtone in its kind, or a ſtone of the 
old-rock, are with them ſynonymous expreſ. 
ſions. 

The mines of this kingdom which furniſh 
the turcoiſes are in the lower Languedoc, nex 
the town of Simore and in the neighbour. 
hood, as at Baillabatz and at Laymont : Ther 
are ſome likewiſe bordering on this coun- 

towards Auch, at Gimont and at Caſtres, 

One finds ſeveral of theſe mines within 
the juriſdiction of Simore : Chance hath al. 
ways had a great ſhare in the diſcovery d 
mines, butin this inſtance it might have taught 
us likewiſe the materials that compoſe theſe 
ſtones. All other precious ſtones are dram 


from their mine with the colour which we ſc: 


them have when they are cut. We can add 
nothing to their colour, but we may weaken 
the colour of ſome ſorts of ſtones: With 
the aid of fire, for example, we may mak: 
more pale the too deep colour of a ſapphire; 
by the ſame means you may take away in- 
tirely the colour from a ſapphire that is pals, 
and bring it to the water of a diamond. Out 
turcoiſes on the contrary are naturally whitiſh 


or yellowiſh, but if you expoſe gy for 
| ome 
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ſome time to the action of fire, inſtead of 
becoming more white they take a blue co- 
lour. 

However ſurpriſing it may be at firſt view, 
yet there is ſcarce any room to doubt but 
that the materials of our turcoiſes are pe- 
trified bones. The greateſt part of the pieces 
which have been taken from mines, have 
had the external figure of bones. Amongſt 
the ſpecimens from the mine at Simore, 
which have been ſent me, by the orders of 
his royal highneſs the duke of Orleans, I 
have found ſome that are not leſs viſibly 
teeth than the giſſopetræ. They have in 
like manner all their enamel, which hath 
been perſectly preſerved ; but the bony part, 
that which the enamel covered, and likewiſe 


that which made the root of the tooth, 


and was never covered with enamel, is a white 


ſtone, which put to the fire becomes a tur- 


cois, by taking the blue colour. 


I the external figure of the pieces from 


the turcoiſe mine is not ſufficient to prove 
that theſe ſtones are petrified bones ; yet the 
examination of their ſubſtance will afford a 
ſtronger proof. At the firſt view this ſtone 
appears different from others; it ſeems to 
have ſomething of the ivory or of an oſſeous 
matter; it hath a poliſh of a middle kind be- 
tween that of opake flints, and that of bones 
or ivory. Notwithſtanding this poliſh it 
faſtens like the hes to the tongue, when put 
Vor. II. N upon 
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upon it. Conſidered more attentively, you 
diſcover that its compoſition is in rata or 
ſcales ; yet this is not a difference that charac. 
1 it, it is a ſtructure common to bones 
and to abundance of ſtones to be formed in 
leaves : But there is one thing particular to 
the turcoiſes, which is, that theſe leaves have 
only ſerved, as I may ſay, to form the mould 
into which the ſtony matter hath inſinuated it. 
ſelf. The ſofter and more imperfect the ſtones 
are, the more diſtinguiſhable are the differ- 
ent dire&tions of the fibres and /amine, 
when you break them; you diſcern the 
interſections of fibres ſuch as they would 
appear in bones broken after the ſame man- 
ner, and which certainly do not belong to 
any fort of ſtone ; inſomuch, that I think 
I can perceive the very traces of cells of 
bones ranged in their natural order. 

The turcoiſes, at leaſt thoſe of France, 
are not naturally blue; it is the fire that 

ives them that colour. Before the fire 
is applied to them, you ſee them beſprink- 
led through their whole ſubſtance with 
ſpots, or veins, or little circles, that are of a 
38 colour : Theſe are the reſervoirs 
of a blue matter, whoſe blue is extremely 
deep, becauſe it is collected in heaps ; and 
the fire, by rarefying, diffuſes it more equally 
through the whole ſtone. 

But of what animals are theſe the bones! 
This is a queſtion that I cannot yet * 


H s. 


but time perhaps will diſcover, in like man- 


ner, as we have found out the fiſh from 


which the gloſſopetræ or pretended tongues 
of ſerpents are produced“: It is probable 
that the teeth I mentioned above are of ſome 
ſea animals, for I know of no terreſtrial ani- 
mals that have the like. 

The coloured matter that fills the reſer- 
voirs, which I take to have been originally 


cells of the bones, and that tinges afterwards 


the whole ſtone, is without doubt a mineral 
matter ; but is it a ſimple mineral matter, 
ſuch as the cobalt or the matter with which 
they make the ultramarine, and the zaffre, 
which give the moſt beautiful blue to china 
and to earthen-ware, or 1s it a metalline mat- 
ter? This is an enquiry on which I have 
not been able to ſatisfy myſelf ; but it hath 
appeared to me that what tinges or turcoiſes 
is different from what tinges the Per ran. 

I have found it poſſible to take away the 
tincture of our turcoiſes, in the ſame manner 
as one takes away that of coral: Of all the 
diſſolvents which I have tried, diſtilled vine- 


gar hath ſucceeded the beſt. If you put a 


pretty thick piece of turcois to ſoak in this 
vinegar, in an hour or two its angles become 
white, and in two or three days time all the 
upper part of the ſtone, and even almoſt all 


N 2 its 


* Viz. from the teeth of the carcharias or white ſhark. 
Vid. Hiſtory 1705, pag. 35 
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its internal part, aſſumes the ſame colour, 
The vinegar, in taking away the colour, dif. 
ſolves likewiſe a little the ſtone: It is always 
covered with a ſort of white cream, com- 
poſed of the parts that have been detached, 
Lemon Juice diflolves likewiſe theſe ſorts of 
ſtones, but it only weakens their colour, 
and what is found underneath that kind of 
cream which we juſt mentioned 1s blue. 

As to agud-fortis and aqua regio, they are 
not proper to draw off the tincture from our 
turcoiſes, they diſſolve too quick the whole 
ſubſtance of the ſtone: But they give usa 
method of diſtinguiſhing the turcoiſes of 
| Perſia from thoſe of this kingdom. The 
agua-fortts doth not act upon thoſe of Perſia; 
| from whence it ſollows that theſe two forts 
| | of ones, though alike in appearance, are 
| ncverthelcſs of a very different nature: lt 
Mt would be wrong however to draw from 
thence a conſequence difadvantageous to 
ours, namely to think them ſofter. Apquc- 
Fortis, that acts effic aciouſly on iron, hath no 
power at all upon Wax. 

The aqua regia acts likewiſe differently on 
theſe two forts of ſtones; it diffolyes entirelv WM 5 
ours, but it reduces the Perfian into a fort of M 1 
paſte more whitiſh than the rurcois was, 1 
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but which is not intirely deprived of all it 
|: blue colour. May not gold enter into the 
4 tincture of the Perſian turcoiſes ? At leaſt it | 


follows that there is in it a matter on * 
the 
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the agua-regia hath hold, but at the ſame 

time this diſſolvent muſt act on theſe tur- 

coiſes as it acts on a maſs of metal com- 
unded of a mixture of gold and ſilver. 

If the blue of ours was more durable 
than hat of the Perſian turcoiſes, as Ber- 
quen affirms, it would be one of their ad- 
vantages; but this is a matter not eaſy to be 
aſcertained by experiments, it requires a long 
ſeries of years to determine it: 1 think how- 
ever that thoſe of Perſia have a greater diſ- 
poſition to become green; for whiiſt the blue 
of ours whitens in the diſtilled vinegar, the 
blue of the Perſian turns green in it. 

In general theſe ſorts of ſtones have a 
ſingular defect, which is, that wichout the 
ad of any other diſſolvent than time, their 
colour changes. Inſenſibly their blue takes 
tints inclining to a green, they become green- 
iſh, and at laſt intirely green ; whereas the 
original colours of all other precious ſtones 
for ever blaze the ſame. 


Memoirs 1715, pag. 174. 


Dr. Mortimer mentions in the Philoſophical 
Tranſactions, Ne. 482, pag. 432. that Sir 
Hans Sloane, in his noble muſeum has ſeveral 
ſpectmens of the oriental turcoiſes, all botryoid; 
eſpecially a maſs from China, about three inches 
long, two broad, and near an inch thick : All 
which ſeem to be copper ores : The doctor thinks 
that the botryoid form is a demonſtration that it is 
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the product of fire, which had once melted the 


ſubſtance ; and that when it cooled, its ſurface 
was formed into bubbles and bliſters, in the 


fame manner as the hematitis botry0ides or 


bloodſione ; whoſe ſurface conſiſis of knobs, re- 


ſembling a bunch of grapes. Sir Hans has 


likewiſe ſamples of turcoiſes from Spain, and 
the ſouth of France; which are all ſmall, and 
ſeem ral, to be 4 eces ivory tinged with 
copper. Vid. Philoſophical Tranſact. 

TI muſt not omit mentioning a fact which 


ſeems greatly to ſtrengthen the opinion of Mr, 
de Reaumur, 


e The Royal Academy of Polite Litera- 
ce ture, Sciences, and Arts, at Bourdeaux 
* hath ſent to his royal highneſs the Regent, 
© who hath had the goodneſs to communi- 
* cate them to this Academy, ſome bones 
*< that were found in a rock, together with 
* a memoir of which we ſhall only give an 
e extract. In the pariſh of Haux, lying 
© between two ſeas, at half a league diſtance 
* from the port of Langoiran, a point of a 
« rock 11 feet high was detached from a 
« hill, which was before near go feet 
„ high, and by its fall it diſperſed in the 
“ vale a great quantity of bones or frag- 

ments of bones; ſome of which are 5 
e trified, They are undoubtedly bones, but 
« it is very difficult to determine to what 
animals they belong. The greateſt * 
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« ber of them are teeth, ſome perhaps of an 
« ox or horſe, but the greateſt part are too 
« big for thoſe ſpecies of animals, not ta 
mention the difference of ſhape. There 
e are thigh bones, and even a fragment of 
« ſtags or elks antlers. The whole was 
e enveloped with common earth, and in- 
e cluded between two beds of rock. One 
* muſt neceſſarily conceive, that the car- 
e caſes of animals having been thrown into 
* an hollow rock, and the fleſh putrefied, 
there was formed above this pile of bones 
« a rock 11 feet high; which muſt require 
* a long ſeries of ages. 

„The gentlemen of the Academy at 
«* Bourdeaux, who have examined this mat- 
« ter, like ſkilful philoſophers, were willing 
eto try on theſe bones what Mr. de Reau- 
* mur had faid of the origin of turcoiſes. 
And they found, in reality, that a great 
number of fragments put upon a very briſk 
« fire, became of a beautiful turcoiſe blue, 
* that ſome ſmall pieces aſſumed the conſiſt- 
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* ance of thoſe ſtones, and that cut by a 


* lapidary they received the poliſh. The 
< gentlemen carried their curioſity {till fur- 
* ther, they made experiments on recent 
* bones, which only turned black, except 
* ſome little pieces which inclined to a blue, 
* From thence they conclude with great 
* probability, that bones in order to be- 


* come turcoiſes require a very long con- 
N 4 © tinuance 
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ce tinuance in the ground, and that the 
« ſame matter, which makes the black in 
« recent bones, makes the blue in ſuch as 
« have been long interred, becauſe it ac- 
<« quires in the ground by very flow degrees 


e the due maturity. It muſt not be forgot 


e that bones, which belonged viſibly to dif- 
e ferent animals, ſucceeded equally well in 
© becoming turcoiſes. 


Hiſtory 1719, Pag. 23. 


It hath been long known that the oriental 
precious ſtones can endure a very violent 
force of fire, without their colour being al- 
tered by it; and that on the contrary the 
occidental loſe by this means in a very little 
time their colour, and become like cryſtal 
if they are tranſparent, or of an unpoliſhed 
white if they are opake: But it was not 
known that the topaz of Brazile could not be 


comprehended in either of the two kinds we 


have been mentioning ; it hath the ſingular 
property of quitting by the fire its yellow co- 
lour, and aſſuming a roſe colour reſembling 
a balats Ruby, and ſo much the more lively 
as the yeliow of the ſtone was deeper. | 

The proceſs is very ſimple, you need only 
place the topaz in a crucible filled with aſhes, 
© increaſe.the fire by degrees, till the cruci- 
Die is red hot, and after having kept it ſome 
ame in that ſtate to let the fire go out: 
When the whole is grown cold, you 35 

n 
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and the topaz” converted into a true balaſs 
ruby.; we ſay converted, becauſe it is not 
poſſible to perceive the leaſt difference be- 
tween the natural balaſs rubies and theſe. 
Which has induced ſeveral jewellers, who 
knew the ſecret, to make a myſtery of it; 
and it is to Mr. Dumelle, a goldſmith and 
tone ſetter, who communicated it to Mr. 
Guettard, that the Academy 1s obliged for 
this intelligence. He was willing on this 
occaſion to ſacrifice his intereſt to the pub- 
lic good, and to the advancement of phyſics 
and natural hiſtory. 


Hiſtory 1747, pag. 5 l. 


There is ſcarce a naturaliſt but hath ſpo- on the tor- 
ken ſomething of the effect, produced on Franp. 


Cramp- 


thoſe that touch it, by the fiſh called in La- fſh, by 


tin tor pedo. The ſciences have all their en- 
chanted caſtles, which the Quixotes in philo- 
ſophy are eager of aſſaulting, but ſeldom can 
ſet at liberty the Fair that is included: Such 
ae in phyſics the tides of the fea, the proper- 
ties of the loadſtone, and ſuch is in natural 
hiſtory the effect of the torpedo. 

dome, and eſpecially the antients, have 
related it with exaggerations that could gain 
no reaſonable credit; others on the contrary, 
who have ſeen and handled this fiſh in cer- 
tain circumſtances, without feeling any numb- 
neſs, have ſpoken of it as of a fabulous fact. 
There is however no longer any room to doubt 


of 


186 PH T 81G 8s. 


of it, ſince ſuch philoſophers as Redi and Nine 
Borelli have atteſted to the public that they 
have experienced it. But though the fact N. 
hath been eſtabliſhed as certain, the cauſe is Nbu 
yet unknown; which is not an uncommon MW; 
thing in natural philoſophy. | the 

When I was upon the coaſt of Poictou, 
in the ſeaſon when they catch this ſort of 


fiſh very commonly, I propoſed to myſelf Nu 
the taſk of examining it, not with regard to NN 
its ſtructure ; for we have on that ſubject a pe 


little treatiſe of Mr. Lorenzini, printed at Nia 
Florence in 1678, which is almoſt as com- Nen 
plete as one can deſire; but what I propoſed ne 
to myſelf to examine, was the cauſe on which Nd 
] depends the numbneſs that it uces in WM; 
I thoſe who touch it, wherein confiſts pre- Wi 
ciſely that numbneſs, and what are the cir- Wh 
cumſtances that accompany it: For the au- 
thors that agree in the fact, vary much in its Who 
circumſtances; ſome have repreſented the Ne 
numbneſs much greater and others much Wth 
1/1 leſs; one maintains that the fiſh doth not Nen 
110 operate unleſs you touch it immediately, ano Wen 
| ther pretends that its virtue is even to be ty 
'f feared at a diſtance. I ſhall only relate what Wy: 
'Þ I have experienced myſelf, I ſhall even ſcru- Nit 
pulouſly mention all the circumſtances ; they Wm 
perhaps will contribute to diſcover the true Wth 
cauſe of this effect. i 
It may be ſufficient in order to give 2 1e. 


groſs idea of the figure of the n er 
thole 
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thoſe who do not know it at all, to ſay that 
tis a flat iſh which reſembles very much a 
thorn-back. They are of different ſizes, 
but moſt commonly on the coaſts of this 
kingdom a foot and half long; ſometimes 
there are caught much greater. 

I ordered ſome fiſhermen to preſerve for 
me alive the torpedos they ſhould catch. I 
was at a houſe a league diſtant from the ſea, 
when they brought me two alive, and in ap- 
pearance extremely vigorous ; yet though I 
touched them in different places and in differ- 
ent circumſtances, I felt not the leaſt numb- 
neſs. In order to revive their vigour, I put 
them into veſſels full of ſea water; they ſwam 
there and gave themſelves all the motions 
which fiſh uſually have in water, but ſtill 
they made me feel nothing extraordinary. 

The power however of this fiſh to occa- 
lon numbneſs appeared to me too well at- 
teſted even to dare to doubt of it. All that I 
thought ſhould be concluded from this firſt 


experiment, was that my torpedos were weak- 


ened, and by being weak had loſt their vir- 
tue, The moſt certain method I thought 


was to examine them in the ſea itſelf, But 


t ſeemed as if the torpedos had a mind to 
make me doubt of their virtue: The firſt 
that J touched in the ſea, though large and 
Ngorous (for it had never been out of the 
lea water) ſuffered me to handle it at differ- 
ent times, without making me feel any 

thing 
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thing extraordinary. wanted nothing but: 
little vivacity in forming a judgment, to 
treat as fabulous all that had been related ofit 
The torpedo at length fatigued with my re. 

eated touchings, ſhewed me what ſhe was a. 
ble to do; I felt a kind of numbneſs that ſud. 
denly ſeized my whole arm, from the hand 
quite to the ſhoulder, and which even ſtunned 
my head: It was very different from a com- 
mon numbneſs, it was attended with a con- 
fiderable, though ſtupitying, pain. I ws 
unable to move my hand and arm, and in 
ſuch a fituation as the Latins expreſs by the 
word atton:tus. 


The menticn of the word attonitus bring 
into my mind a beautiful deſcription in Lucan, 
which I do not remember to have ſeen objervel 
by any one, though 1t appears to me extrem. h 


ſhining. , 


Stantem ſublimi Tvrrhenum culmine prorz 
Lygdamus excuſſa Balearis tortor habenæ 
Glande petens, ſolido frogs cava tempora 


plumb. 
Sedibus expulſi, poſtquam cruor omnia 
rupit- 
Vincula, procumbunt oculi: ſtat lumine 
rapto | 


Attonitus, mortiſque illas putat eſſe ten- 
bras. 
The 


eas ©. ww. = 
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The thought in the laſt line, of his imagining 
the darkneſs to be the ſhades o death, 1s inex- 
preſſibly beautiful. 


Our feelings can ſcarce be made known by 
compariſon, yet this had ſome faint reſem- 
blance to the painful ſenſation one perceives 
when the elbow is ſtruck violently by ſome 
hard body. Ion ingenuouſly, that the kind 
of pain which accompanied it was ſuch, that 


ments on the torpedo. 

The pain however is not of long duration, 
by degrees it diminiſhes, and in a few in- 
ſtants intirely vaniſhes. As ſoon as my arm 
ml WE reſtored, the defire of _— new ex- 
an, periments did not fail to revive : 


wh Liffantine Tcaris 2 Africum 
Mercator metuens, otium et oppidi 
Laudat rura ſui: mox reficit rates 


"re 2aſſes, indocilis pauperiem pali. 
1 
of The acquiſition of knowledge is the wealth 


of a philoſopher, and it hath not a leſs in- 
na fluence to make him venture on the hazar- 
dous ſea of experiment, than the hope of 
ine gain which urges the merchant. 
The numbneſs however that it occaſioned 
ont» afterwards, was much leſs than at the firſt, 
and the pain leſs violent ; perhaps the torpe- 
Th WM co was grown weaker, A 


it leſſened my eagerneſs of making experi- 
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A learned Engliſh anatomiſt aſſured the 
great duke of Tuſcany, that the touch of: 
torpedo had cauſed in his arm a pain thx 
laſted for two days. Borelli ſuſpects, that the 
imagination might have augmented the di. 
order; but might one not ſuſpect likewiſe 
that the increaſe of the miſchief depended on 
the habit of body in him who made trial of 
the force of the fiſh ? For Borelli himſelf tel 
us, that the anatomiſt we ſpeak of was at: 
tacked with a paralytic trembling. 

But how doth the fiſh operate this numb 
neſs ? They have hitherto undertaken to give 
a ſolution of it in two different manner, 
The firſt pretends, that the effect produced 
by the torpedo depends on an infinite num. 
ber of corpuſcles, which iſſue continually 
from this fiſh, but which are emitted more 
abundantly under certain circumſtances ; thy 
is the opinion the moſt generally received. 


T imagine it will pleaſe the reader to ſt 
this opinion, or more properly that of a torp- 
rific virtue, elegantly deſcribed by Claudian n 
a little poem on the torpedo, which is free frm 
the general fault of Claudian, of being too tur- 
gid in his expreſſions. 


Quis non indomitam diræ torpedinis arten 

Audiit, et merito ſignatas nomine vires! 

Illa quidem mollis, ſegnique obnixa natat 
Reptat, et attritis vix languida ſerpit arens. 


Sed latus armavit gelido natura , 
˖ 
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Et frigus, quo cuncta rigent animata, me- 


dullis 
Miſcuit, et proprias hiemes per viſcera 
duxit. 


Naturam juvat ipſa dolis, et conſcia ſortis 
Utitur ingenio, longeque extenta per algas 
Hac confiſa jacet: ſucceſſu læta reſurgit, 
Et vivos impune ferox depaſcitur artus. 

Si quando veſtita cibis incautior æra 
Hauſerit, et curvis frænari ſenſerit hamis; 
Non fugit, aut vano conatur vellere morſu : 
Sed propius nigræ jungit ſe callida ſetæ, 
Et meminit captiva ſui, longeque per undas 

Pigra venenatis effundit flamina venis. | 
Per ſetam vis atra meat, fluctuſque relin- | 


8 — — — 


quit 

Abſentem tentura virum. Metuendus ab 
imis 

Emicat horror aquis, et pendula fila ſecu- 
tus 


Tranſit arundineos arcano frigore nodos, 

Victricemque ligat concreto ſanguine dex- 
tram. 

Damnoſum piſcator onus, prædamque re- 

bellem 


Jactat, et amiſſa redit exarmatus avena. 


Meſſieurs Redi, Perrault, and Lorenzini 
haye eſpouſed this opinion: They think that 
% fire emits abundance of corpuſcles proper 
to heat us, (this is the manner in which they 
explain their ſentiment) ſo the torpedo throws 

out 
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touch this fiſh, he is agitated himſelf with ſo 
hand which touches him a painful numbnek, 
vebementi concutitur ut manum contrefantii 
know whether the idea which the words df 


ed to convey ; but they have made me imi- 


quo quieſcit. 
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out abundance of little bodies proper to num 
the part into which they inſinuate themſelye, 
whether it be becauſe they enter in too great 
a quantity, or becauſe they find paſſages ng 
well proportioned to their figures. 

The ſecond explication is from 'Borelli, 
upon the bare recital of it, it will be more tg 
the taſte of the mechanical gentlemen. He 
conſiders the emiſſion of all theſe corpuſcle 
as imaginary: And ſays, that at the time you 


violent a trembling, that he cauſes in the 
Hee torpedo digitis compreſſa tremore adn 
moleſio torpore dolorifico afficiat. I do not 
Borelli have excited in me, is ſuch as he deſign- 


gine, that you perceived a very ſenſible agits- 
tion in the torpedo, ready to produce its effed 


- «which is perhaps ſome thing like the undulaticn 
that there is in chords ſtretched horizontally, 
when you draw them out of that poſition; 


tremore adeo vehementi concutitur. He makes 
uſe a little afterwards of the ſame expreſſion 
again; /i tangatur piſcis eo ipſo tempore qui 


concutitur. And to mark il better, that 
there is a viſible difference at the time when 
he is agitated, he ſays, /i tangatur tempo 


| 
2 
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I have conſidered attentively the torpedo, 
in order to determine which of the two opi- 
nions I ſhould inliſt myſelf of; but in vain 
have I obſerved, in vain have I examined this 
fiſh, 1 could never perceive, that he was agi- 
tated himſelf with a trembling, at the time 
he was prepared to give the numbneſs : Per- 
haps the fiſh that Borelli made his experi- 
ments on, being more diſturbed than mine, 
gave himſelf motions, to which this celebra- 
ted author thought he might attribute all the 
efficacy. 

After having well obſerved the torpedo, I 
got to know preciſely the inſtant when he 
was ready to produce the numbnels, I fore- 
told it infallibly to thoſe who touched him; 
and I thought at the ſame time, that I had 
divined the whole myſtery on which his vir- 
tue depends. | | 
The torpedo, like all the other flat fiſhy 
5 not however abſolutely flat; his back, or 
rather all the upper part of his body is a lit- 


tle convex; I obſerved, that when he did 
not, or would not, produce any numbneſs in 


thoſe who touched him, his back preſerved 
the convexity which is natural to it: But if 
he was diſpoſed to act, by imperceptible de- 
grees he diminiſhed the convexity of thoſe 


parts of his body, which are towards his 


back, and oppoſite to his breaſt; from con- 
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vex which they were, he made them ſome- Vid. plate 
tim : h 1 
es even concave. Then the inſtant was R. A. A. A 
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come when the nutnbneſs was going to ſeize 
the arm; the blow was ready to be diſcharg. 
ed; the arm dropped dead; the fingers 
which preſſed the fiſh quitted their hold; and 
inſtantly all that part of the body of the ani- 
mal which had been flattened became convex 
again: But whereas it grew flatter by degrees, 
it became convex again /o ſuddenly that one 
could not perceive the paſſage from one ſtate 
to the other ; perhaps the motion of a muſket 
ball, is not more ſudden than that of the fleſh, 
which reſumed its former ſituation. When 
the blow hath been given, and a little before 
it is given, you not only perceive not the tor- 
pedo to be agitated by any violent trembling, 
as Borelli would have it, but you do not fo 
much as ſee the leaſt motion on the whole 
ſurface of his body. It is the ſuddenneſs alone 
of the blow which produces the numbneſs, 


Tt is proper to obſerve on this occaſion, that 
the opinion of Mr. De Reaumur is greath 


confirmed by the following fact. 


te Tn a certain difficult birth, the orifice of 

* the womb was not ſufficiently opened, and 
te the midwife, who was a very experienced 
* woman, did all that ſhe could to dilate it, 
* endeavouring to introduce her hand. The 
« womb being irritated, contracted itlelf 
e ſometimes with ſuch violence, that the 
* midwife drew back her hand quite numb- 
* « 
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* ed, and to ſuch a degree, that it was a 
« whole hour before here red its uſe, 


Hitory 1715, fag. 6 
The theory by which Mr. De Reaumur en- 


deavours to explain the phenomenon, namely, by 
ſuppoſing the muſcult falcati, as they are called 
by Redi and Lorenzini, to be compoſed of a ſort 
of elaſtic cylinders, is ſo precarious an hypothe- 


fs, that I do not think it worth the labour of 


tranſcribing. 
Memoirs 1714, pag. 344. 
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We cannot paſs over in ſilence a notion of , phyſi- 
Mr. Scheuchzer, which he propoſes however cal ſolu- 
only as a ſort of philoſophic dream. If you bone“ 


cauſe a large round baſon half full of water deluge. 


to rurn round its center with great ſwiftneſs, 
till the water hath acquired the velocity of 
the baſon, and then ſuddenly ſtop the motion 
of the baſon; the water will not ceaſe to 
move, and even with ſuch force, that it will 
ſurmount the edges of the veſſel. In like 
manner, if the Supreme Being ſtopped at any 
nſtant the turning of the earth upon its 
axis, the waters of the ſea would diffuſe 
themſelves on all fides upon the land with 
great violence. This way of explaining the 
deluge is not leſs ſimple than new: when the 


Deity diſplays his power in an extraordinary 


manner, and tranſcends the laws he hath 
eſtabliſhed, it is reaſonable to think that the 
| O 2 miracle 
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miracle is executed with the greateſt ſimpli- 
city that is poſſible. 


Hiſtory 1710, pag. 21. 


I have the more willingly extracted the pre- 


ceding ſolution, in order to confront it with 
one by the great Mr. Locke, which I think 
much more ingenious; and it being in a part 


of Mr. Locke's writings, where one would not 


expeet to find it, I have met with ſeveral phi- 


lojophers intirely ignorant, that Mr. Locke 
bad ever propoſed any. 


ce Since the deluge cannot be well explain. 
ed, without admitting ſomething out of 


the ordinary courſe of nature, I propoſe it 


to be conſidered, whether God's altering 
the center of gravity in the earth for a time 
(a thing as intelligible as gravity itſelf, 
which perhaps a little variation of cauſes 
unknown to us would produce) will not 
more eaſily account for Noah's flood, than 
any hypotheſis yet made uſe of to ſolve it. 
J hear the great objection to this is, that 
it would produce but a partial deluge. 
But the alteration of the center of gravity 
once allowed, 'tis no hard matter to con- 
ceive, that the Divine power might make 
the center of gravity, placed at a due diſt- 
ance from the center of the earth, move 
round it in a convenient ſpace of time, 
whereby the flood would become ww 


PHYSICS 
4 fal, and, as I think, anſwer all the phe- 
« nomena of the deluge as delivere by 
« Moſes, at an eaſier rate than thoſe man 
« hard ſuppoſitions that are made uſe of to 
« explain it. 

Locke's Works, Vol. 3. Pag. 88. Edit. 

1727. | 
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Mr. De la Hire read a letter written from An ac- 
Chatillon ſur Seine, giving an account of a ©9"t of 


great ſtorm that had happened there on the 


WO extra- 
ordinary 


Ioth of March about 7 o'clock in the even-tempciis. 


ing. | 
The head of this ſtorm being all in a flame, 
the air appeared as red as fire ; thoſe who 
ſaw it were extremely afrighted, and imagi- 
ned that the neigbouring villages were intire- 
ly conſumed: by the fire that fell on all ſides 
m little ſparks, like thoſe which fly: off from 
red hot iron when beaten on the anvil ; after 
they had fallen they rolled for ſome time a- 
long the ground, and appeared blue; this 
rain of fire laſted a quarter of an hour, and 
occupied a large extent of country : At the 
extremity of the ſtorm it ſnowed, and the 
inow fell in large flakes. The ſame day at 
Paris there fell about half an hour after 5 in 
the evening a great quantity of ſnow accom- 
panied with a fort of hurricane. 

On the 17th of the ſame month, about 4 
oclock in the morning, there fell in ſeveral 
places of the fame town of Chitillon a ſort 

"VP EE of 
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of rain of a reddiſh liquor, thick, viſeid, and 
ſtinking, and which reſembled a rain of blood. 
There are ſeen large drops of this liquor im- 
printed on the walls, and the ſame wall was 
ſprinkled with them on both fides; which 
makes it probable, that this rain was driven 
by a violent whirlwind. 


Hiſtory Tom. 2. Ann. 1695. pag. 32%: 


Theſe phenomena give credit to the prodigies 
related by Livy and other hiſtorians, Calum 
viſum eſt ardere plurimo igni. Lib. 3. cap. 5. 
and, Eo anno cœlum ardere viſum; terra in- 
genti concuſſa motu eſt ; inter alia prodigia et 
carne pluit; quem imbrem ingens numerus 
avium intervolitando rapuiſſe fertur; quod 
intercidit, ſparſum ita jacuiſſe per aliquot 
dies, ut nihil odor mutaret. Lib. 3. cap. 10. 
Prodigia eo anno multa nunciata ſunt 
Rome in foro boario ſanguine pluiſſe. Lib. 
24. cap. 10. 

T muſt con that Iibinkł the cœlum ardere 
viſum of Livy, was nothing elſe than the au- 
Fora borealis or northern lights ; for that the 
ancients were acquainted with the aurora bi- 


reals is evident beyond all diſpute. 


| | Et varias ignis denſo dedit acre formas, 
| Nunc jaculum longo, nunc ſparſo lumine 
lampas, 
Emicuit ccoelo, 


fays Lucan lib. 1. ver. 531. and ill more 
| expreſly 
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exprefly Tacitus, Viſæ per cœlum concurrere 
acies, rutilantia arma, et ſubito nubium igne 
collucere templum. Hiſtor, lib, 5. cap. 12. 


As to rains of blood, ſeveral hiſtorians both 
ancient and modern have related the like phe- 
nomena, and philoſophers have endeavoured to 
explain them by ſuppoſing inſets in the air 
carried away by tempeſts, and daſhed againſt 


walls and ſtones, 


* 


There are two very curious facts mentioned 


by Swammerdam, which ] believe the reader 
will be pleaſed to ſee, becauſe they come from 
an undoubted authority, 


© Memini, cum in Galliis olim in falta 
te ita dicto Vincennarum verſarer, me tum in 
% equorum aquario circa aquæ ſuperficiem 
e immenſum adeo numerum ejuſmodi inſec- 


* torum ¶ ſcilicet pulicum aquaticorum) ob- 


« ſervaſſe, ut tota aqua verum quaſi in ſan- 
* guinem mutata videretur : quod equidem 
prima fronte videnti terrorem inèutiebat; 
poſtmodum vero anſam mihi præbebat ho- 
rumce inſectorum indolem accuratius in 


veſtigandi, mihique deinceps circumſpecto 


judicarem: utpote quod innumeris ſane 
erroribus atque prejudiciis nos intricat. 
Quid ? ſi et illi hac ratione decepti forent, 
* qui pluvias ſanguineas nonnunquam ceci- 
* difle affirmant. Nonne fieri poteſt, ut 
O 4 © guttz 


cavendi, ne ſubito nimis de rebus obviis 
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guttz ejuſmodi rubræ ab aliis inſectis, quip- 
pe ſemper eo tempore, quo recenter & 
nymphis prodierunt, guttas ſanguineas 
ſtillantibus, profectæ ſint? Id vero tum 
præprimis obtinere poſſe videtur, quando 
inſecta ejuſmodi hoc illove anno ſupra mo- 
dum multiplicata ſunt : prout circa papili- 
ones, muſcas, culices, &c. ſæpius fieri ex- 
perimur, 

* Similem quandam de aqua ſanguinea 
obſervationem mecum deinceps communi- 
cavit vir clariſſimus, Florentius Schuyl, 
cum viveret, medicinæ in Academia Lug- 
duno-Batava profeſſor; qui mihi retulit, 
ſe tempore quodam ftudiis intentum rumo- 
ris quidpiam percipere, ejuſque, quum ſen- 


ſim increſceret, cauſam ſciendi cupidum 


reddi; vix tamen hoc ſibi veniſſe deſideri- 
um, cum et eodem mox tempore explere- 
tur. Ancillarum enim ſuarum quandam 
ſubito accurriſſe, ipſique voce ſingultibus 
interrupta narraſſe, quod aquæ Leidenſes in 
ſanguinem ſint mutatæ. Quo quidem in- 
tellecto vir memoratus quamprimum ſeſe 
in naviculam conferens, loco ipfi indicato 


ſanguineam illam aquam vitro hauriebat, 
eamque ſollicite contemplando nonniſi ru- 


bellis animalculis ſcatere animadvertebat. 
Ita ſubitus terror in diuturnam abiit admi- 
rationem.” 


Biblia Nature, Vol. 1. Pag. 89. 
13 In 
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In the court of the inn at the paſſage 1 
Plougaſtel between Breſt and Landernau there 1 
is a well, the water of which riſes when the able 


tide of the ſea which is very near goes — 


and on the contrary, ſinks when the tide 
comes in. This fact is ſo well eſtabliſhed in 


the country as a prodigy, that Mr. Robelin, 
a ſkilful mathematician, hath thought it wor- 


thy of examination, and hath ſent the ac- 


count of it to the Academy with an explana- 


tion very clear and eaſy. 

The bottom of the well is higher than the 
lo water mark in any tide whatever, from 
thence it happens, that the water of the well, 
which is a running water, runs out, or in o- 
ther words, the well finks when the tide is 
coming in, which laſts till the tide hath got 
to the level of the bottom of the well ; after 
that, as long as the tide continues to riſe, the 
well riſes with it. When the ſea ebbs, there 
1s ſtill a conſiderable time during which the 


remains of the ſea water, which had advan- 
ced pretty far into land and ſoaked into the 


ground, fall back ſucceſſively into the well; 
which conſequently ſtill riſes tho' the ſea is 
ebbing. This water hath been ſo well ſtrain- 
ed through the ground, that it loſes its ſalt- 


neſs; when it is exhauſted, the well begins 
_ ;._ 1 


Hiſtory 1717, pag. 9. 


The 


. 


to the Academy, of a curious fountain which 
country, ſeveral cattle that have fallen is 


gulf, whoſe mouth is between 20 and 25 feet 


the ſteps of men and animals that walk in 


try. It is not eaſy to fiſh for them, becauk 


n 
The marquis of Torcy hath communicated 
to us a relation, in form of a letter addreſſed 


is near to Sable in Anjou, and which is called 
the bottomleſs fountain; thoſe who have en- 
deavoured to ſound it could never find an 
bottom, and according to the tradition of the 


could never be found again, It is a fort af 


fituated in the middle and in the loweſt part 
of a heath 8 or g leagues in circumference, 
the borders of which raiſed in the form of a 
funnel, deſcend by an eaſy declivity quite to 
this gulf, which is as it were the ciſtern. The 
earth trembles commonly all round, beneath 


this baſon. There are from time to time 
overflowings, which however do not always 
happen after great rains, and during which 
there comes forth from the fountain a prodi- 
gious quantity of fiſh, and particularly a great 
number of pikes ſpeckled, of a very ſingulat 
kind, and not known in the reſt of the coun- 


the ground trembling and finking at the edge 
of the gulf, and ſometimes at a conſiderable 
diſtance about it, renders the approach er- 
tremely dangerous, unleſs in very dry years. 
There is reaſon to believe, that all this ground 
is as it were the vault of a lake underneath. 


Hiſtory 1741, pag. 37. _ 
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MH The marquis de Montalembert hath com- 
municated to the Academy the following ob- 
| 
| 


ſervation : In the fountain of Gabard in An- 
mois, bordering on one of his eſtates, 
they often catch pikes that are blind, and ne- 
ver any but what are blind at leaſt in one 
eye; thoſe that are blind only of one eye, 
are ſo all in the right eye; and in thoſe that 
are intirely blind, you may eaſily perceive, 
that the right eye was attacked the firſt, and 
is much more damaged than the other. This 
fountain 1s a ſort of gulf, to which no bot- 
tom can be found ; ſeveral little floating 
iſlands of reeds prevent the making uſe of 
nets for fiſhing there, which* makes it tedi- 
ous and difficult to catch the fiſh, yet the 
marquis was lucky enough, to take a youn 
pike, which was blind in the right eye. K 
is very remarkable, that this fountain diſ- 
charges itſelf by a pretty large out- let into 
the Liſſonne; and notwithſtanding this com- 
munication, which is very eaſy, the people 
of the country declare, that they never take 
in that river pikes which are blind either in 
one eye or in both, and that they never take 
any in the fountain but what are ſo. 


Hiſtory 1748, pag. 27. 


Every thing that regards waters, as well e 
for the neceſſities of life, as for the ornament water, an 
of palaces and gardens, hath been always on the ori« 


con- 
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fountains, Gon ered as a part of the principal ſcien 
together — fid * part of t Pr ncipal ſciences 
with fome requiſite to mankind, Great pains have been 


particula- taken to render 'little rivers capable of bear. 
noe? ing large veſſels, and to join by this means 


the con- f 
fraction ſeas very diſtant one from another. Foun- 
of ciſterns, $4; | . IT 

by Mr. de Wns abounding with water have been con- 


E Hire, veyed to places where nature had refuſed 
them. =o 


Et, cum exuſt us ager morientibus eſtuat 

SR 8 7» 

Ecce ſupercilio clivoſi tramitis undam + 
Elicit; illa cadens raucum per levia mur. 

| mur b 

. Saxa ciet, ſcatebriſq; arentia temperat arva. 


From hence the ſtupendous works of aque- 
ducts, the ſtill ſubſiſting monuments of anti- 
quity! Even nature hath been inverted, and 
machines contrived for raiſing water and con- 
veying it to the tops of mountains; where 
ſporting in a thouſand different ſhapes, in- 
ſtead of frightening, it now charms us with 
the repreſentation of the age, 


Omne cum Proteus pecus egit altos 
Viſere montes; 


and even Æſop hath been taught to moralize 
in water | 
But theſe works were only for the gene- 
rality of men; the curioſity of thoſe who in- 
quire into the ſecrets of nature was not yet ſa- 
| tisfied; 
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tished; they wanted to trace the ſources of 
thoſe ſprings ſo abounding with water, which 
are to. be found through the whole earth, 
and even upon lofty rocks. This ſubject 
hath given great employment to philoſophers 
both ancient and modern, # | 

There are two opinions on the origin of 
fountains, which are founded both upon ex- 

riments that ſeem to be indubitable ; for 
it is evident that ſeveral fountains have for 
their ſource the fall of rain and the meltin 
of ſhow upon mountains; but then the 
queſtion is, how theſe rains and ſnows which 
are very rare upon ſteep and lofty rocks and in 
very hot countries, can furniſh fountains ex- 
tremely plentiful and permanent, or in the 
bold but beautiful expreſſion of Cicero, fontium 
gelidas perennitates ? 

This is the ſtrongeſt objection urged by 
thoſe who are not of the opinion that rains 
make the fountains, and who eſpouſe this 
other opinion, that there are ſubterraneous 
cavities in the form of an alembic, where 
the ſteams of waters, that flow into the earth 
to a level with the ſea, riſe up through the 
chinks of rocks, and are condenſed by the 
cold of the ſurface of the ground. | 

Mr. Mariotte, who hath followed the for- 
mer opinion, has made a very particular ex- 
amination of the water from rain and ſnow 
which falls upon that extent of ground which 
furniſhes ſtreams to the river Seine; an. 25 
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finds by his calculation, that there is much 


more water than would be neceſſary to main. 
tain the river in its' middle ſtate during the 
whole courſe of a year. 

In examining the treatiſe of Dr. Plot on 
the origin of fountains, which was printed 
in the year 1685, I made ſeveral remarks 
which I read at that time to the aſſemblies 
of the Academy; and undertook to diſcover 
myſelf how much the waters from rain and 


ſnow could ſupply to the fountains and rivers, 


I began firſt, with inquiring what was the 
quantity of rain that fell on the earth duringa 
whole year, and I have ſince that time gi- 
ven memoirs of it to the Academy at the 
end of each year; by which it appears, that 
the height of water which falls at the Royal 
Obſervatory, where I made my obſervations, 
would be in a year at @ medium between 19 
and 20 inches: Which is pretty nearly what 
Mr. Mariotte had ſuppoſed it to be in his ex- 
amination. | 

But as I doubted whether one ſhould rec- 
kon upon this quantity of water for the origin 
of fountains, I made the following expert- 
ments to ſatisfy myſelf. 

I choſe a place in the low terras of the 


Obſervatory, and, in 1688, I caufed to be 


put into the ground, to the depth of 8 feet, 
a leaden baſon, four feet in ſurface. This 
baſon had borders 6 inches high, and was a 


little inclined towards one of its angles, 


where 
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where 1 had cauſed to be ſoldered a leaden 


pipe 12 feet long, which having likewiſe a 
conſiderable inclination terminated in a lit- 
tle cellar. The baſon was placed at adiſtance 
from the wall of the cellar, in order that it 
might be ſurrounded by a greater quantity of 
earth a-kin to that which was placed above 
it, and ſuch as ſhould not be dried. by the 


proximity of the wall, I put into the leadea 


baſon or ciſtern at the place where the pipe 
entered ſeveral flint-ſtones of different ſizes, 
in order that that opening might not be 

ped up when the earth ſhould be laid on 
above to the height of the ground, that it 
to ſay, 8 feet high, The ſoil of this ground 
sof a middle nature between ſand and mere 
earth, ſo that the water could eaſily enoughy 


penetrate it, and the external ſurface is on a 


level. 

I thought that if the waters from rain and 
melted ſnow penetrate the ground till they 
meet with a ſoft gravel ſtone or claiey earth, 
which do not let them paſs, as thoſe ſay who 
maintain the firſt opinion on the origin. of 
fountains, the fame thing muſt probably 
happen to the leaden ciſtern that J had in- 
terred, and that I ſhould have a fort of ſpring 
of, water, which. would flow by the pipe 
that terminated in the cellar, 

But as I was not thoroughly perſuaded 
that this would happen, I put at the ſams 
ume another machine on trial at the * 
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on account of the ſmall depth it was placed 


_ exhauſted. 
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of 8 inches only in the ground; it was a ciſteti 
64. inches in ſurface. I had choſen a place 
where neither the ſun nor wind had any 

wer, and I had taken great care to remoye 
all the graſs that grew on the ground aboye 
this ciſtern, in order that all the water which 
ſhould fall on the ground might paſs with- 
out hinderance to the bottom of the ciſtern, 
where there was a little hole and a pipe, 
which conveyed into a veſſel all the water 
that could penetrate through the earth. This 
ciſtern was not expoſed to the air, but was 
buried in a very large box filled on the ſides 
and underneath with the ſame earth as was 
in the inſide, in order that the earth of the 
ciſtern might not be dried by the air; to 
which it would otherwiſe have been ſubjed 


at, | | | 
I remarked in the firſt trial of this ciſtern, 
that from the 12th of June, to the 19th of 
February following, the water had not flow- 
ed by the pipe underneath the ciſtern, and 
that on the 19th of February it flowed only 
on account of a great quantity of ſnow which 
was upon the ground and melted. From 
that time the earth of this ciſtern was always 
very moiſt ; but the water did not flow till 
ſome hours after it had rained, and ceaſed 
to flow when what had fallen in rain was 


A 


2 
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A year after I repeated the ſame experi- 
ment with the laſt mentioned ciſtern; but I 
put it 16 inches deep; which was as deep 
again as at the firſt, There was no graſs 
upon the ground, and it was ſtill ſheltered 
from the ſun and wind. The ſame thing 
narly now happened as in the preceding 
experiment, except only that when a con- 
fiderable time paſſed without raining, the 
earth grew a little dry, and a ſmall rain, 
which might fall afterwards, was not capa- 
ble to moiſten it ſufficiently to make the wa- 
ter flow. 

Laſtly, I planted ſome herbs in the ground 
above the ciſtern ; but when the plants were 
grown a little ſtrong, not only there did not 
flow any water after rain; but all the rain 
that fell was not ſufficient to nouriſh them: 
They faded and withered away unleſs they 
were watered from time to time. 

It then came into my thoughts to meaſure 
the diſſipation or evaporation of water from 
the leaves of plants, when they are expoſed 
to the ſun and to the wind. 


The experiments of the Rev. Mr. Hales on 
the quantities imbibed and perſpired by plants 
and trees, are ſo much more ample and enter- 
taining, that I beg leave to refer the reader 
thither for intire ſatigfaction on this ſubject. 
Vid. Vegetable Statics, from page 4 to 56. 
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All my experiments convinced me that the 
water from rains which fall on the ground, 
where there are always ſome herbs and trees, 
cannot penetrate it to the depth of two feet 
unleſs in ſandy and ftony places, which le 
the waters pals -with eaſe ; but theſe can be 
only particular caſes, from whence no ge- 
neral conſequence. can. be drawn. An ex- 
ample however of this kind may be ſeen at 
the 4 5 of St Baulme in Provence, where 
the rain that falls on this rock, which is quite 
ſplit and full of crevices, and . there is 
no graſs, penetrates into the grotto in a ven 
few hours to 67 fathom below the ſurface of 
the rock,” and there forms a very beautiful 
ciſtern; which would make a fountain if the 
ciſtern' was intirely filled. When there hap- 
pen on ſuch rocks and in conſiderable ſtores 
eee. quantities of ſnow, which melt in the 

ummer by the heat of the ſun, remarkable 
flows of water are obſerved from ſome. foun- 
tains for ſeveral hours of the day, and even 
viciſſitudes of flowing if the ſun does not 
ſhine on theſe ſnows but at different hours of 
the day, the reſt of the time the ſnows h- 
ing under the ſhade of points of rocks and 
not eaſily melting. This is, without doubt, 
the reaſon of what hath been related, that 
there are fountains in the midland countries 
which have a flood and ebb like the ſea. 

Theſe: experiments perſuaded me that | 
was not to expect that the waters from -= 

| \ all 
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and ſhaw would paſs, through 8 feet of earth, 


which were above the leaden ciſtern” that I 
had buried on the terras of the. obſervatory 
and indeed there hath not ſo much as a 
ſingle drop of water flowed throw gt the pipe 
for Ig years. 

The reader ſees therefore that there can 
be but few fountains which derive. their 
ſource from rains and. ſnows ; and we muſt 
neceſfarily have recourſe to other cauſes, in 
order to explain how it is poſſible, that there 
ſhould be /prings: of water extremely plenti- 
ful in elevated lern and at a very ſmall 
depth in the earth; ſpch as is hat gf Rungis 
near Paris, which cannot be. attributed. to 
thoſe grottos or ſubterraneous alembics, that 
ſerve to diſtil the water of condenſed Va- 
pours : For there are no rocks in the neigh- 
bourhood, as I have diſcovered by cauſing 
ſeveral wells to be dug; and there is no need 
of digging deep, for the water is near the 
ſurface of the ground. This ſpring furniſhes 
a hv pd and conſtant ſtream, and is ſubject 

to very little alteration; yet all the extent of 
territary from whence it could receive its 
ſupplies is not ſufficiently large to furniſh the 
water of this ſpring by collecting all that 
ould fall in rain, and even though none of 
it ſhould be diſſipated; but in fact this terri- 

tory is extremely well cultivated at the ſame 
time, and covered with, grass and, corn. 
There are ſome * very near tis Pßer⸗ 
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where you muſt dig very deep to find wa- 
ter. * | | | 

Some have thought to explain theſe ſorts 
of ſprings by ſuppoſing natural pipes and 
conduits, which convey the water of ſome 
little river placed in an elevated fituation, 
and which ' paſſing through places high and 
hw, and even underneath ſome rivers that 
croſs them, are ſo well ſoldered and ſtopped 
that they do not let any of this water eſcape 
by the way, in order to convey it quite home 
to the place where it is to have its iſſue. 
Now though there might be found ſuch 
ſubterraneous places, I am perſuaded that 
they would only have a declivity neceſſary to 
let the waters flow between the rata of 
earth, till they arrived at ſome bottom of 

avel or clay; but to imagine natural pipes 
riſing and falling, is only to draw pictures of 
nature from the model of Verſailles, and 1s 
attended with this inconvenience, that ſuch 
pipes, like thoſe of Verſailles, would be of- 
ten ſubject to be out of order. Pele 
I think that another conſiderable objection 
might be made to this hypotheſis. For if 
ſuch 4:gh ſeated ſprings, as we have men- 
tioned above, derive their origin from ſome 
rivers, theſe ſame rivers muſt likewiſe receive 
their waters from other ſources ftill higher; 
fo that the difficulty only ſkips, like ſome 
mountain-nymph, from hill to hill, and 
eludes the purſuit of the philoſopher, For 
wiwkhs ts / AS 
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as to waters from rains and ſnows melting in 
places where the bottom may be compact 
and firm, they can only form ſome torrents 
which laſt but a little while, and can never 
furniſh the continual flow of ſuch ftreams. 
The great collections of water, ſuch as ponds, 
that are commonly at the head of little ri- 
vers, prove nothing with regard to the ori- 
gin of rains; for we have made ſeveral expe- 
riments which convince us, that there is 
more water diſſipated from a body of water 
expoſed to the air in a very large veſſel, than 
there falls into it from the ſky. 


By Mr. Sedileau's experiments it appears, 
that in the year 1688, the total quantity of 
rain that fell was only II inches, 16 lines, 
and ; whereas the total quantity of the eva- 
poration was 22 inches 6 lines. In the year 
1689, the total of rain was 18 inches 1 line, 
that of the evaporation 32 inches, 10 lines, 
and 4. In the year 1690, the total of rain 
was 21 inches, and 1 of a line, the evapora- 
tion was 30 inches, II lines. 

Vid. Memoirs, tom. x. pag. 31. 


There remains therefore but one ſingle me- 
thod of explaining how theſe abundant 
ſources can be formed in the earth, and 
even this is attended with ſome difhculties. 
We muſt imagine that there paſſes through 
the earth a great quantity of ſteams or va- 


pours, which riſe from the waters that are 
P 2 there 
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there commonly on a level with the neareſt 
rivers of the ſea; that theſe vapours paſi 
the more eaſily, as they meet with a foil 
which is more eaſy to be penetrated ; ſuch 
a riſe of vapours may be obſerved in winter 
upon opening ſome very deep caverns. The 

articles of theſe vapours may join together, 
either by tht cold of the ſurface of the earth, 
when they begin to approach it, or when 
they meet with a ſoil that is already full of 
witch to which they join themſelves, or laſt- 


ly if they find Me matter that is proper 


to fix them, as we ſee that ſalts expoſed to 
the air retain the particles of water that float 
in it. By theſe means the water increaſing 
continually pervades the little veins and open- 
ings of the earth, till it finds ſome ſolid 
greund to ſupport it; and then eſcapes on 
the ſurface of the. earth where that ground 
terminates, or falls back lower into the 
carth if it can find any vents to diſcharge it- 
ſelf. - 

I was willing to ſee by experiment what 
one might expect from the vapours of water 
being condenſed in the earth by attaching 
themſelves to ſtones, that might be full of 
ſome ſalts; for it was a new thought which 
J had light on for explaining in what man- 
ner the waters of vapours that are in the 
earth might be collected together. 

I put into one of the pits in the bottom of 
Fae: Quarry of the we. en ta a glaſe * 
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and J faſtened on the brim of the veſſel a 
piece of rag dipped in a little water, wherem 
had diflolved ſome falt of tartar. I choſe 
this falt becauſe I thought it was more pro- 
per for fixing the vapours than any other. 
The place appears to be very moiſt; and par- 
ticularly in the ſummer. Some time after 
found at the bottom of the veſſel a confi- 
derable quantity of a liquor, which was no- 
thing elſe than the water from the vapour 
of the air, which had fixed itſelf to the lin- 
nen rag, and having ſurcharged it, the ſur- 
pluſage, which continually augmented, had 
flowed down the ſides of the veſſel. I ſhould 
have carried the experiment further, to ſee 


whether the liquor would have continued to 


low, and whether the ſalt which was in the 
linnen had been intirely carried away by the 
water that flowed (tho' I think it poſſible for 
ſtones which may have ſalts proper for fix- 
ing vapours to retain continually their ſalt, or 
to load themſelves with it a- new) but ſome 
one entered into the pit in my abſence, broke 

the veſſel, and interrupted my experiment. 
do not enter into the examination of ſome 
particular and extraordinary fountains, which 
are found, as they ſay, on the ſea-ſhore and 
on lofty rocks, which have an ebb and flood 
ke the ſea, and yet nevertheleſs are freſh 
waters; I have formerly explained mechani- 
cally how this may happen, by ſuppoſing 
lubterraneous reſeryoirs a little raiſed above 
1 the 
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the level of the ſea, and that the caviy 
where theſe reſervoirs are placed, hath ; 
communication by means of ſom? canals with 
the ſea. For it muſt happen that when the 
ſea comes in, it muſt compreſs the air which 
is in this cavity, which conſequently prefle; 
upon the water of the reſervoir, and oblige 
it to eſcape, and even to riſe through ſome 
chinks or conduits of rocks quite to the ſur- 
face of the earth, where it forms a fountain, 
which muſt reciprocally diminiſh by degrees 
in proportion as the ſea retires, and as the 
compreſſed air, which forced it to rife, te. 
covers its former ſtate. 


After reading the preceding theory of Mr, 
De la Hire on the riſe of ſprings, 1 imagine 
it will be agreeable to the reader to ſee, as i 
were in the ſame point of view, the opinion i 
the great Dr. Halley on the ſame ſubjet, 
which T ſhall tranſcribe from the philoſophical 


| tranſactions. 


* Thoſe vapours that are raiſed copioully 
e in the ſea, and by the winds are carried 
over the low land to the ridges of the 
e mountains; are there compelled by the 
ce ſtream of the air to mount up with it to 
te the tops of the mountains, where the wi 
ce ter preſently precipitates, gleeting dow! 
ce by the crannies of the ſtone ; and part d 
* the vapour entring into the caverns of the 


* hills, the water thereof gathers as in 41 
| 4 « glembic 


A 
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71 alembic into the baſons of ſtone it finds, 
which being once filled, all the overplus 
ith WW © of water that comes thither runs over by 
the © the loweſt place, and breaking out by the 
ich © fides of the hills, forms fingle ſprings ; 
ſſez © many of theſe running down by the val- 
oi © leys, or guts between the ridges of the 
me e hills, and coming to unite, form little - 


u- vulets or brooks; many of theſe again meet- 
an, © ing in one common valley, and gaining 
res the plain ground, being grown leſs rapid, 


the © become a river; and many of theſe being 
res united into one common channel, make 
e ſuch /freams as the Rhine, the Rhone, the 
1M © Danube; which latter one would hardly 
* think the collection of waters condenſed 
| * out of vapour, unleſs we conſider how vaſt 
a tract of ground that viv, drains, and 
„ © that it is the ſum of all thoſe ſprings, 
MM © which break out on the ſouth ſide of the 
* Carpathian mountains, and on the north 
* fide of the immenſe ridge of the Alps, 


aſl © which is one continued chain of mountains 


cc 


ied from Switzerland to the black-Sea. And 
the it may almoſt paſs for a rule, that the 
the il © magnitude of a river, or the quantity of 


ec 


water it evacuates, is proportionable to the 
wal length and height of the cidges from 
* whence its fountains ariſe. Now this the- 
ory of ſprings is not a bare hypotheſis, but 
the * founded on experience, which it was my 
a * luck to gain in my abode at St. Helena; 
1e | «© where 
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where in the night-time, on the tops of 
the hills, about 800 yards above the ſeq, 
there was ſo ſtrange a condenſation, or ra- 
ther precipitation of the vapours, that it 
was a great impediment to my celeſtial ob- 


ſervattons ; for in the clear ſky, the deu 


would fall ſo faſt as to cover, each half 
quarter of an hour, my glaſſes with little 
drops, ſo that I was neceſſitated to wipe 
them off ſo often, and my paper, on which 
I wrote my obſervations, would immedi- 
ately be ſo wet with the dew that it would 
not bear ink; by which it may be ſuppo- 
ſed how faſt the water gathers in thoſe 
mighty high ridges I but now named. — 
I doubt not but this hypotheſis is more rea- 
ſonable, than that of thoſe who derive all 


ſprings from the rain-waters, which yet 


are perpetual and without diminution, even 
when no rain falls for a long ſpace of time: 
or than that which derives them from a fl- 
tration, or percolation of the ſea 1oaters 
through certain imaginary tubes or paſſages 
within the earth, wherein they loſe their 
ſaltneſs; this beſides many others labour- 
ing under this principal abſardity, that the 
greateſt rivers have their moſt copious 
fountains fartheſt from the ſea, and whi- 
ther ſo great quantities of freſh water can- 
not reaſonably be derived any other way 
than in vapour. This, if we may allow 


« hills, 
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« hills, that their ridges being placed through 
« the midſt of the continents, might ſerve as 
« jt were for alembics, to diſtil freſh water 
« for the uſe of man and ' beaſt, and their 
« heights to give a deſcent to thoſe ſreams 
« to run gently, like ſo many veins of the 
* macrocoſm, to be the more beneficial to the 
creation. 


Vid. Lowthorp's Abridgement, Vol. 2. 
pag. 127. 


I have been ſufficiently ample on the ori- Some uſe- 
gin of ſprings, and ſhall now unfold ſomeful obier- 
particular remarks I made on the advantages cigerns, 
that may be derived from rain- water. The 
moſt conſiderable advantage of rain-water is 
the facility of eollecting it into ſubterraneous 
reſervoirs, that are called ciſterns, where af- 
ter it hath been purified by paſſing through 
fine ſand, it preſerves itſelf ſeveral years 
without corrupting. This water is common- 
ly the very beſt that can be uſed either for 
drinking or for employing in ſeveral uſes, 
ſuch as waſhing and dying, for this reaſon 
becauſe it is not mixed with any ſalt from 
the earth, as are almoſt all the waters from 
ſprings, even ſuch as are eſteemed the beſt. 
Theſe ciſterns are of very great uſe in places 
where there are no ſprings, or where the 
waters of the wells are bad. This is not the 
place for ſpeaking of the conſtruction of ci- 
terns, nor of the choice of materials which 
| ſhould 
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ſhould be employed in them; all that is re. 


quiſite in our inquiry is, to have a place which 
will hold water, and that the ſtones and mor. 
ter with which they are cemented may not 
communicate any bad quality to the water 
that lodges there for a conſiderable time. 
Thoſe who have ciſterns, and are curious 
of having good water, obſerve carefully to let 
no water enter into their ciſterns from melted 
ſnow or ſtormy rains. With regard to the 
water from melted ſnow, I think they arein 
the right to exclude it from the ciſtern, tho 


not on account of the ſalts which are imas! 


ned to be included and mixed with the par- 
ticles of the ſnow ; but only becauſe theſe 
ſnows continue ſeveral days, and ſometimes 
whole months, upon the tops of houſes, where 
they grow corrupt by the dung of birds and 
other animals, and ſtill much more by the 
long abode they make upon the tiles which 
are always very dirty. For this reaſon when 
it begins to rain, I would adviſe that the firſt 
water which comes from the roof and mult 
enter into the ciſtern, ſhould be thrown away 
as bad, having only ſerved to waſh the roots 
which are covered with the duſt, that riſes 
from mud dried in the ftreets and public 
roads, and that what comes afterwards ſhould 
be the only water reſerved in the ciſtern. 
There is another very conſiderable obſer- 
vation with regard to water that ought to be 
rejected from ciſterns, which chance 2 
at 
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hath diſcovered to me. I have for ſeveral 
ears been curious to collect the rain-water 
that fell at the obſervatory, by means of a 
ciſtern which I make uſe of for meaſuring 
the quantity of water that falls in a year, This 
ciſtern is made of iron plates, “ well tinned, 
Wit hath 4 feet in ſurface, and borders 6 in- 
ches high. It hath an hole and a little pipe 
ich is ſoldered to the hole towards one of 
Wit angles, by which the water that falls into 
che ciſtern, which is a little inclined towards 
that angle, is conveyed into a veſſel which 


* *— * 


receives it, in order to be meaſured after- 


wards, and to diſcover by this means the 
quantity that hath fallen. I cleanſed and 
waſhed the ciſtern, and the veſſel which re- 
ceives the water, as expeditiouſly as poſſible, 
a the beginning of a rain which had the ap- 
pearance of abundance ; and I afterwards col- 
lected the water into glaſs bottles that were 
clean, in order to preſerve it. But upon my 
being willing to taſte ſome of this water, I 
was. ſurpriſed at its having a bad taſte, and 
that it ſmelt of ſmoke ; which. appeared to 
me very extraordinary, for I had often taſted 
of what had been collected in the ſame man- 
ner, and which had not the ſame taſte, I 
could think of nothing that could communi- 
cate this odour off ſmoke to the rain-water ; 
for the place where I collect it is very open 


In French Fer blanc. 
but 
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ad very elevated, and there is no chimney 
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. but at a very conſiderable diſtance. At laſt] 
conſidered, that this rain-water had fallen 
with a north wind, which is not very com. 
mon, for it rarely rains with that wind; and 
as all the city of Paris is fituated to the north 
of the obſervatary, that the ſmoke of chim- 
nies had mixed itſelf with the rain that-fell; 
and that this was the true cauſe of the dil. 
agreeable odour of the water: For we knoy 
by ſeveral experiments, that water very cali 
takes the ſmell of ſmoak. In fact, I affure 
myſelf of it ſome time after; for having cl. 
lected again ſome rain-water that fell with 
ſouth or ſouth-weſt wind, I found in it no 
ſuch taſte ; becauſe towards the ſouth of ths 
obſervatory there are only extenſive fields, 
in the beautiful language of Cicero, -ummenty 
tateſque camporum. - TE 

I conclude from hence, that there ought 
to be rejected from ciſterns, all thoſe raw: 
waters which were brought by winds tha 
paſs over places infected with any bad ſmells 
ſuch as from common-ſewers, lay-ſtalls, and 
even great cities on account of the ſmoks, 
for the exhalations and noxious vapours whid 
mix themſelves with the water that enten 
into the ciſtern, muſt corrupt that which ball 
entered at a better ſeaſon. } 
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Memoirs 1703, pag. 56. 


Obſerva- It hath been long known, that ſnow 6 


tion of the 


figure of hexagonal; but it hath not perhaps ay been 
obſerve 
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obſerved, that the fix radii of which each ſnow, by 
fake is compoſed, are often as it were ſo; Oy” 
many little branches garniſhed with leaves, 

and that ſome flakes form a kind of flower: 

this Mr. Caſſini hath remarked by obſerving 

with a microſcope the ſnow which fell on 

the 1ſt of February 1692. The two figures 

that we have annexed, will make the reader Vid. plate 
comprehend at one view what a long diſ- eh. 
courſe perhaps would ſcarce be able to explain, 


Memoirs Tom. 10, pag. 37. 


Mr. Sedileau hath remarked from experi- of the 

ments which he hath made, that fix inches 22 
of ſow in height commonly yield no more om 
than about an inch of water, when the ſnow ſnow. 
z melted : This muſt be underſtood of ſnow 
ſuch as it falls naturally, without being trod 
or preſſed by any thing but its own weight. 
It is true, that the proportion we have men- 
toned depends on the manner in which the 
now falls; for when it falls in large flakes, 
t heaps up more; and by conſequence yields 
more than when the flakes are finer. 


idem, pag. 34. 


According to the obſervations of Mr. De la 
Hire likewiſe, ſnow when melted is reduced 
to the fifth or fixth part of the height it had. 
Yet in the night between the 13th and 14th 
of February in the year 1711 there fell ſnow, 
Which was reduced to about the 12th part of 

| Its 
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its height, that is to ſay, by melting it dimi- 
niſhed as much again as it uſually doth. The 
reaſon is, as Mr. De la Hire hath remarked, 
that it was very fine, very ſmall, and all in 
little threads ( filets) extremely dry, which 
ſupporting one another took up a great ded 
of ſpace. of If | | 
Hiſtory 1711, pag. 16. 


Of the - All naturaliſts agree in the uſefulneſs of 

logicalob- meaſuring exactly the quantity of water which 

ſervatiors, falls every year in each country, and hoy 
much is diſſipated by evaporation ; from 
thence depends the theory of fountains, ri- 
vers, the ſea, vapours, the nouriſhment of 
plants, droughts, &c. 

Father Cabee a jeſuit and a ſkilful philoſo- 
pher, had applied himſelf to ſuch obſerva- 
tions. In England Mr. Wren, an illuſtrious 
member of the royal Society, hath laboured 
in this inquiry, and contrived a very ingen 
ous machine for making the experiments. 
In France, Meſſ. Mariotte and Perrault of the 
Academy have made likewiſe ſome experi- 
ments, the one at Dijon, and the other at 
Paris. But the Academy, in execution of 
the orders from Mr. Colbert, and afterwards 
from Mr. De Louvois, who were ſenſible of 
the uſefulneſs of ſuch an inquiry, renewed {i 
with great aſſiduity theſe experiments, which 
ſhe hath continued ever fince. 


Hiſtory Tom. 2. pag. 133. 
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The reader will be pleaſed to obſerve, that I - regiſter 
have not given the quantity or depth of water 4 
which fell in each month, becauſe I thought it of rain 
would be only tedious; but have given the ſum _—_ 
total of the year, and where there hath been each year, 
any thing particular in the months, I have ta- = — 44 
hen care to ſpecify it. The French inch ex- meteoro- 
ceeds the Engliſh by a little more than half a H 
line; or to give the difference more exactly, the ons for 
French foot is divided, like the Engliſh, into 60 years, 


twelve inches ; but the French foot exceeds the T _— 


Engliſh by 7 lines and an half. Hire. 
18 inches 11 lines and ; of rain and ſnow- Anno 
Water. 1689. 
23 inches 3 lines . 1690. 


N. B. On the 28th of November in the 
evening, the barometer that ſtood at 28 in- 
ches, fell very ſoon to 26 inches 10 lines, 
the wind very high. 8 
14 inches 5 lines +. | 1691. 
22 inches 7 lines +. 1692. 
22 inches 8 lines 1569 z. 
11 inches 9 lines +. 1694. 


N. B. Altho' the year 1694 had very little 
rain fall, yet the ſprings did not fail to be 
very plentiful ; which may give room to 
conjecture, that they do not derive their ori- 
zin intirely from rain- water. Mr. De la Hire 
obſerved a ſingular variation in his barometer ; 
for in the beginning of November, in 24 
hours time, the mercury fell from 28 inches 
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2 lines to 26 inches 10 lines, which makes 
16 lines difterence. In a few days after it 
aſcended to its former height of 28 inches 2 
lines. There were at that time very high 
winds. 

19 inches, 7 lines, +. The thermometer 
on the 6th of February at 7 degrees. 


N. B. The three firſt months of this year 
have given, contrary to what is uſual, much 
more water than the months of June, July, 


and Auguſt. Thoſe firſt months likewiſe 


have been abundant with ſnow. On the 
zoth of July at night there fell 14 lines of 
water. During the ſummer, the weſt and 
north-weſt winds have ſo diminiſhed the 
heat, which is never conſiderable but with 1 
ſouth-eaſt wind, that the fruits had not their 
perfect maturity. 

19 inches 5 lines +. The thermometer was 


at the loweſt on the 28th of December at 23 


degrees and 2; at the higheſt on the 3oth cf 
Auguſt at 61 degrees. Note, That the ther- 
mometer is at the freezing point at 32 de- 
grees. 


N. B. The month of July has been ver 
dry, contrary to what is uſual, there having 
fallen only in this month 8 lines and +. The 
cold of the winter very moderate in comps 
riſon of preceding winters. 

20 inches 3 lines. 


In 
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In the month of June the rain was very 
abundant. The greateſt heat in the whole 


; 
[ 
Fear was on the 14th of May. 1 
1 21 inches 9 lines. 1698. 


18 inches 8 lines +. The thermometer on 1639. 
the 11th of December at 25 degrees and =; 
on the 25th of July at 63 +; Note, That the 
obſervations of the thermometer are made a 
lite before ſun-riſing. In the barometer, 
which is placed nearly 120 feet above the 
level of the river, the greateſt height of the 
mercury was 28 inches 3 lines on the 21ſt 
Jof November and the ziſt of December; 
ad its greateſt fall to 26 inches 9 lines on the 
e 24th of January and the 14th of December: 
, Wl Conſequently the difference of the Heights of 
dhe mercury between the greate/? and the 

laſt was 18 lines. On the 23d of October 
the declination of the compaſs was 8 10. 
The needle made uſe of is 8 inches long, and 
? one of the moſt excellent that hath been 

made. | 
6 Although the quantity of water which fell 
this year, was but very little leſs than what 
falls at a medium ; yet it appeared to be a very 
ry year, the reaſon is that the rains were not 
v continued, the greateſt having fallen in one 


day; and the intervals were very conſidera- 
ble. 


In the year 1699, there was a very re- 
n markable endemic ſcurvy at Paris; of «wich 
Q 2 a 
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a particular account will be given in the me- 
dicinal part 'of this work. 


20 inches. 


There fell but one line and an half during 
the month of September; from whence the 
drought was very great towards the end of the 
ſummer. The cold was not conſiderable du. 
ring the whole winter. The 2823 heat 
was on the 21ſt of July, the thermometer 
marking 61 degrees and 4. As to the baro- 
meter, its greateſt height was on the firſt of 
January at 28 inches 4 lines and more than 3, 
with a gentle wind at eaſt-north-eaſt, and i 
kept very high during this whole month, 
tho' the wind often ſhifted to the weſt, but 
always inclining a little to the north; yet it 
was not cold at the ſame time, for the air was 
all the while in a temperate ſtate, and ſome- 
times even warm. The barometer at the 
loweſt was 26 inches 8 lines æ on the 26th at 
November, with a high wind from the ſouth 
and a little ſnow which melted immediately. 
Thus the difference between the greateſt riſ 
and the greateſt fall of the mercury in this 


year was one inch and ſomewhat more than 8 


lines. | | 
The declination of the needle was 8 de- 
grees 12 minutes towards the weſt on the 
20th of November. 
21 inches 4 lines +. 


This 
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This year appeared extraordinary on ac- 
count of its drought in the ſpring ; yet in ge- 
neral it hath been one of the moſt rainy years 
we have had a long time. The moſt confider- 
able thing that happened this year was the 
hurricane on the 2d of February; the wind 
was very violent, and the barometer at 27 
inches 4 lines 1; which is extraordinary, be- 
cauſe in high winds the barometer generally 
inks very low. 

As to the cold it was not conſiderable, for 
it ſcarcely froze. My thermometer marks the 
beginning of freezing at 32 degrees of height, 
and it did not deſcend lower than to 28 de- 
orees and ; whereas in a great froſt, ſuch as 
ſometimes happens in this country, it deſcends 
ever to 7 degrees, as was the caſe on the 7th 
of February 1695. : 

Towards the end of January, and in the 
beginning of February, which is the ſeaſon 
of the greateſt cold, my thermometer was of- 
ten at 40 degrees. It is remarkable likewiſe, 
than on the laſt day of November the warmth 
was as great as on the 12th of June. 

The heat in the months of July and Au- 
guſt was extraordinary ; for this ſame ther- 
mometer was very often mounted up to 65 
degrees; and on the iſt of September it was 
at 65 degrees x. This thermometer is al- 
ways expoſed to the air, but in a place very 
well ſheltered, where neither wind nor ſun 


lave any power, and all the obſervations are 
Q 3 made 
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made a little before ſun-riſing. The bato- 
meter was in its loweſt ſtate this year, at 26 
inches 10 lines, on the 6th of March, and in 
its higheſt at 28 inches 2 lines + on the th 
of February. The difference therefore be- 
tween the higheſt and the loweſt was no more 
than one inch 4 lines and an half. 
The declination of the needle was 8 de- 
grees 48 minutes towards the weſt On the 22d 


of September. 
Ga 16 inches +. 1 20 5 
1702. This year hath been conſidered as one of 


the moſt extraordinary ever known for the 
dryneſs of the ſpring and ſummer; vet it hath 
been one of the moſt fertile in grain, except 
ſuch as is ſown in the month of March; 
which may be attributed to the coolneſs, and 
natural moiſture of the greateſt part of the 
lands of this country. But moreover it 1s to 
be obſerved, that very often the three months 
of June, July, and Auguſt, furniſh as much 
rain as all the reſt of the year, which did not 
happen this year: Now the rains of thoſe 
three months generally falling in haſty ſhowers 
contribute very little to the nouriſhment of 
plants, but run off in torrents, or quickly ex- 
hale by the heat of the ground and air. 
The thermometer at the loweſt this year 
was at 14 degrees and æ, on the firſt of Ja- 
nuary, which was the mark of very gi& 
cold, but on the 6th it was got up to 43 de- 


grees, and kept itſelf all the reſt of that — 
2* | pt alu 
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and even the beginning of February at about 
40 degrees, ſometimes a little more, ſome- 
times a little leſs. On the 25th of December 
following it was at 44 degrees +, which was 
within 2 degrees of the height it was at in the 
firſt days of June. On the 19th of June it 
was at 60 degrees x, on the 2gth of July at 
61, and the 6th of Auguſt at 62, which was 
the higheſt it roſe ; but on the 2d of Septem- 
ber it was ſtill at 61 5. From whence it may 
be concluded, in general, that during the 
months of June, July, Auguſt, and the begin- 
ning of September, the. heats were very great. 
The greateſt elevation of the liquor of the ther- 
mometer was at about two of the clock in the 
afternoon to 71 degrees +, on the 5th of Auguſt. 
The new mercurial thermometer of Mr. 
Amontons was at the ſame time at 31 inches 
5 lines. The mercury of my barometer was 
then at 27 inches 10 lines +. | 

In the barometer (which is now mentioned 
to be placed near 156 feet above the level of the 
river in its mean ſlate) the mercury . roſe in 
the tube to 28 inches 2 lines =, on the 11th 
of February. The wind was then to the 


ſouth, as it was ſome days before and after, 


tho the barometer ſtill kept itſelf at about 28 
inches; which doth not correſpond with what 
is uſually obſerved of the height of the mer- 
cury in the barometer with ſuch a wind. It 
was when loweſt at 26 inches 5 lines on the 
20th of December, with a moderate fouth 
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wind, which is very extraordinary ; for the 
great ſinking of the mercury ſeemed to mark 


ſome violent ſtorm : The difference therefore 


between the higheſt and the loweſt was 1 inch 
lines , which is much more than uſual. 
The declination of the needle was on the 


22d of September, 8 degrees 48 minutes, to- 
wards the welt. 


17 inches 4 lines 3. 55 

The cold was not conſiderable during the 
whole winter, for my thermometer did not 
deſcend quite to 26 degrees. The heat like- 
wiſe was moderate, and but of ſhort continu- 
ance: The hotteſt day was the 12th of Au- 
guſt, when the thermometer roſe to 64 de- 
grees. I repeat again that my obſervations of 
the thermometer are made at about ſun-riſing, 
which is the time when the air is the cooleſt; 
and between 2 and 3 of the clock in the aſter- 
noon is the greateſt heat of the day. During 
the ſummer I have remarked that between 2 
and 3 of the clock in the afternoon the ther- 
mometer hath roſe 10 or 12 degrees more 
than it was in the morning at ſun-rifing, tho 
the thermometer is always kept in the ſhade. 

The barometer was at the higheſt on the 
10th of December, in the evening, at 28 
inches 4 lines +: On the zd of January it was 
at the loweſt in the whole year at 26 inches 
6 lines +, with a little rain, but no tempeſt, 
as there often is when the mercury is very low. 
Thus the difference between the greateſt, = 
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the leaſt height of the barometer this year was 
inch 9 lines +, which is a little more than 
uſual, for it ſeldom exceeds 1 inch and 6 lines. 

1 obſerved on the 18th of December the 
declination of the needle to be g degrees 6 
minutes towards the weſt. 


In this year, 1903, between the 26th and 
27th of November, was the famous high wind 
lere in England; the Academy takes no notice 
of any ſtorm at that time, and therefore I pre- 
ſume it was not felt at Paris. Indeed Mr. 
Addiſon in his noble fumile of that tempeſt ſeems 
particularly to confine it to Britain: 


So when an angel by Divine command 
With riſing tempeſts ſhakes a guilty land, 
Such as of late der pale Britannia paſt, 

Calm and ſerene he drives the furious blaſt ; 
Ard, pleas'd th' Almighty's orders to per- 


form, 

Rides in the whirl-wind, and directs the 
ſtorm. 

19 inches 10 lines. Anno 


During the year 1704, the rain that fell!“ “ 
was pretty equally diſtributed through the ſe- 
veral months, except the two of July and 
BB Oftober, when it rained very little, The 
WI dryneſs of the laſt is very uſeful for ſowing ; 
ich by the way is the meaning of that ex- 
preſſion in Virgil, 
| Nudus ara, ſere nudus. 1 
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And the bleckhead who turned it into ridi. 
cule with Habebis frigore febres, deſerved t 
be ſent to plough in the wet for his pains. 

The prevailing wind through the whole 
year was from the weſt, as it commonly i 
in theſe countries, and it is with ſuch fort of 
winds that it commonly rains. But the rains 
which have been the moſt abundant af once, 
but which did not exceed an inch in height, 
came with a northerly wind. „ 

The barometer often roſe above 28 inches 
but it roſe the higheſt on the 25th of De- 
cember, in the morning, to 28 inches, 
lines, +; and it was the loweſt on the 2th 
of November, at 26 inches 11 lines: So that 
all the difference between the higheſt and 
the loweſt was only 1 inch, 4 lines, 4. 

The moſt conſiderable thing with regard 

to the barometer, which marks the weight 
of the air, is the changes that happen to it in 
_ -two or three days, wherein we often ſee it 
deſcend, and riſe more than an inch. This 
ſhews that there muſt be great variations in 

a little time in the height of the atmoſphere: 
For in order to ſolve theſe different weights 
of the air, it doth not appear to me proba- 
ble to ſuppoſe, as ſome philoſophers do, dil 
ferent liquids, and of different gravities, on 
the ſurface of the earth, which are ſome- 
times carried one way, and ſometimes an- 
other ; for we know by obſervation that thc 


ait 
; 
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air is commonly lighteſt when moſt loaded 
with vapours. | 

I think one may very well explain, in the 
following manner, all that we obſerve of the 
weight of the air, or atmoſphere, in all its 
circumſtances. We know by very exact ob- 
ſervations that the barometer riſes in general 
leſs high between the tropics * than in the 
northern countries; from whence it may be 
conjectured, that the figure of the atmoſphere 
is a long ſpheroid, whoſe axis correſponds 
with that of the carth. Now as wherever 
there is air, there may be winds; if the ſame 
wind reigns through the whole maſs of air, 
and comes from the ſouth, it will neceſſarily 
lawer the height of the atmoſphere in ?heſe 
countries: And on the contrary, if it comes 
from the north, it will raiſe it. But more- 
over as winds from the ſouth bring zs rain, 
it will follow that it ſhould rain when the air 
will appear lighter : The intire contrary mult 
happen from the oppoſite quarter. 

This is in general what muſt follow from 
this ſuppoſition ; but if the ſouth wind reigns 
only near the ſurface of the earth, and there 
be a northerly wind in the ſuperior region, 
it may rain altho' the air appear very heavy; 
and by a contrary reaſon it may be very fine 

weather 
do nit know from whence Mr. De la Hire got bis ob/cr- 
vations ; but it 22 from the obſervations of Mr. Bouguer, 


and Mr. De la Condamine, in the 1fl volume, that the mercury 


generally [iood at the equator on a level with the ſea at abuut 43 
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weather with a northerly wind, and the ba- 
rometer extremely low, for we can only ob- 
ſerve the winds that are near the ſurface of 
the earth. 

That there are different winds that rule in 
the air at the ſame time, and ſometimes in- 
tirely oppoſite ones, is frequently evident 
from the driving of the clouds in different di- 
rections. It may happen that the combat of 
theſe contrary winds, when they are ex- 
tremely violent, may occaſion ſtorms and hur- 
ricanes ; which Virgil ſeems to allude to in his 


defeription of the ſtorm, 


« Una euruſque notuſque ruunt, creber- 
que procellis 
« Africus. 


And Horace expreſsly ſays, 
Nec timuit præcipitem africum 
Decertantem aquilonibus. 


Virgil hath elegantly ſhewn * Eill in pbi- 
loſophy, and at the ſame time in phyſic, with 
regard to the influence of the air on animal bo- 


dies, in the following lines. 


«© Verum, ubi tempeſtas et cæli mobilis 
humor 

te Mutavere vias, et Jupiter uvidus auſtris 

D Denſat, erant quæ rara modo, et, que 
« denſa, relaxat; 

« Vertuntur ſpecies animorum, et pectora 


© motus 
« Nunc 
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« Nunc alios, alios, dum nubila ventus 
ce agebat, 


« Concipiunt. Hine ille avium concentus 


« jn agris, 
« Et lætæ pecudes, et ovantes gutture corvi. 


The thermometer was at'the loweſt on the 
23d of January at 14 degrees 2; but it 
quickly roſe again to about 30 degrees, the 
freezing point being at 32. The heat was 
the greateſt on the 28th of July, the ther- 
mometer having roſe before ſun riſing to 6 
degrees . | 

The declination of the needle was on the 
zoth of October g degrees 20 minutes to the 
weſt. The quantity of rain that fell this year 
at Pont-briant near St. Malo, was 23 inches, 
$ lines, 2; at Lyons 15 inches, 4 lines, r. 

13 inches, 10 lines, r. 


Yet the harveſt hath been very plentiful, ' 


notwithſtanding the dryneſs of the year ; 
which may be attributed to the great rains 
in the month of April. 

Mr. De Plantade hath written to Mr. Caſ- 
ini an account of the exceſſive heat this 
ſummer at Montpellier, particularly on the 
oy of July ; there had never been any thing 

it in the memory of man. The air was 
that day almoſt as burning as what iſſues from 
the furnace of a glaſs-houſe. A thermome- 
ter of Mr. Amontons, which Mr. De Plan- 
tade had, tho' it was in a place where the 
4 air 
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air did not enter freely, roſe very near to the 
degree where tallow is marked to melt. The 
greateſt part of the vines were ſcorched on 
that day, which had never happened in that 
country. The aſtronomers of Montpellier 
remarked, that during this ſo burning a ſum- 
mer the pendulums gained conſiderably, 

At Paris the 6th of Auguſt was much hot- 
ter than the zoth of July. A thermometer 
of M. Hubin, which Mr. Caflini had made 
uſe of for 36 years, broke about two o'clock; 
and the greateſt part of the thermometers 
with ſpirits of wine were broke; Mr. De la 
Hire's was at 80 degrees about 3 in the after- 
noon, tho' it was in the ſhade, and expoſed 
to the air in the open tower of the obſerva- 
tory. The greateſt height of the thermome- 
ter in the morning about ſun-rifing, was on 
the 18th of Auguſt at 65 degrees + ; but roſe 
to 75 about three in the afternoon, as it con- 
ſtantly did during the latter end of July, and 
the beginning of Auguſt. 

It muſt be obſerved, that the greateſt heat 
of the afternoon is not always correſponding 
with that of morning, which is owing to ſe- 
veral particular cauſes. 

The loweſt ſtate of the thermometer was 
on the 2d of February, at 25 degrees, and 
only at 30 degrees the 13th of November 
following, when it froze pretty hard ; but it 
ſoon got up to 40 degrees. 


I | The 
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The mercury in the barometer was at its 
higheſt the 28th of February, at 28 inches, 
z lines, 2, with a low wind, N. N. E. and 
at its loweſt the 2oth of December, at 26 
inches, 7 lines, 5, with a wind W. S. W. 
Thus the difference between the higheſt and 
the loweſt was 1 inch, 7 lines, 2, pretty 
nearly what is uſual. 

I ſhall remark here by the way, that there 
are barometers in which the mercury riſes a 
good deal higher than in others, at the ſame 
time, and in the ſame place, tho' they are 
made with the greateſt exactneſs. (Vid. 
Vol. 1ft, Page, 27.) 

After all the experiments that we have 
made on baromgers with different mercu- 
ries in the ſame tube, and with different 
tubes and the fame mercury, we think it 
probable that the different heights of mer- 
cury in the barometer tubes ariſe only from 
the nature of the glaſs, the pores of which 
ae not equally cloſe ; and that the air is not 
only compoſed of two different matters, the 
one intirely groſs and the other intirely ſub- 
1; but that the particles of the groſs matter 
having different degrees of gro//neſs, till it 
becomes ſubtil, the pores of ſome glaſſes let 
paſs a part of the groſſer matter, which by 
ts weight depreſſes a little the mercury in 
the tube. This hypotheſis ſeems confirmed 
by one of the laſt experiments that the de- 
cealed Mr. Amontons made at the — 
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with the barrel of a muſket well ſoldered at 


one of its ends inſtead of a glaſs tube, ber- 


it was remarked, that the mercury ſtopped 
much lower than in the common glaſs tube; 


rhaps becauſe the pores of iron are much 
1 than thoſe of glaſs. 


I obſerved the declination of the needle to 
be g degrees 35 minutes towards the weſt on 


the laſt day of December. 


The total quantity of rain that fell this 
year at Pont-briant near St. Malo was 260 
lines. EEE wr 

At Lyons 22 inches 8 lines 2. 

15 inches 3 lines 5. 

This year may be conſidered in general 2 
a dry one ; but as little rain fell in July and 
Auguſt in compariſon to what is uſual in 
thoſe months by haſty ſtorms, it may be con- 
fidered as a very wet year. . 

The thermometer was on the 21ſt of Ja 


nuary at 20 degrees , but it almoſt immedi- 


ately roſe to about 30 degrees. 

Although the cold was not conſiderable 
and but of little duration, yet the heat was 
very great and laſted a long time, the ther- 
mometer having almoſt always kept at about 
60 degrees through the three months of June, 
July, and Auguſt. The hotteſt day was the 
8th of Auguſt, when the thermometer was 
at 68 degrees about ſun- riſing, and the ſame 
day at 2 of the clock in the afternoon it was 
got up to near 82 degrees. 


The 
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The barometer was on the 1oth of March 
at 28 inches 1 line +, and on the 22d of 
December it was ſunk to 26 inches 9 lines; 
the difference between the two heights was 
therefore 1 inch 4 lines +; which is pretty 
nearly what is common, but it ſeldom de- 
ſcends ſo low, unleſs there be an high wind, 
and which continues a long time, towards the 
ſouth, as it then was, I have very often re- 
marked, that the mercury hath been very 
high, tho' the wind hath been ſoutherly ; 
which is contrary to the uſual rule. 


On the 31ſt of December the declination 


of the needle was 9 degrees 48 minutes to- 
wards the weſt. - * 
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| Scarce any rain fell in the month of April, 1707. 


and but little in May; yet the year hath been 
very fertile in corn; as it commonly happens 
in theſe countries, becauſe the greateſt part 
of the lands are cool and moiſt. The cold 
weather was very moderate, the thermometer 
having never fallen below 27 degrees +; but 
the heat in ſummer was exceſſive, eſpecially 
on the 21ſt of Auguſt, when the thermome- 


ter was got up to 69 7 at ſun-riſing, and a- 


bout 3 in the afternoon to 82. 

The barometer was at 28 inches 3 lines + 
on the 21ſt of November, which is pretty 
near the greateſt height that it riies here; the 
wind was then towards the weſt and the ſky 
lerene, but the preceding and following days 
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the wind inclined to the north. The loweſt 


that the barometer fell was only to 27 inches 


1 line on the 4th of December, which is 
much leſs than it ſometimes falls; the wind 
was then to the ſouth-weſt, and a "ery little 
rain. | 
T he declination 4 the needle 1 was 10 de- 
grees Io minutes towards the weſt on the 
28th of December. 
18 inches 2. 
At Pont-briand near St. Malo, there fell 
24 inches 6 lines. At Lyons 36 inches 9 
lines. By which it appears that there hath 
fallen double the quantity of rain at Lyons, 
to what hath fallen at Paris; which may 
reaſonably be attributed to the great moun- 
tains that are but at a little diſtance from 
Lyons, where there always falls much more 
rain and ſnow. than in flat countries, 
The thermometer was at its Joweſt in the 
beginning of the year on the 14th of February 
at 27 degrees 4, but before that day and after 
it between 3 5 and 40 degrees; on the 12th 
of December following, the thermometer de- 
ſcended to 25 degrees, which was the great- 
eſt froſt of the whole year, and therefore the 
cold of the year was not very conſiderable. 
The greateſt heat was on the 1 5th and 16th 
of Auguſt; the ſpirit of wine in the thermo- 
meter roſe to 66 degrees + about ſun-riling, 
and about 3 o'clock in the afternoon it roſe 
to 76 degrees. Thus the heat and * 
is 
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this year have been pretty much alike in a 
moderate tate. 
Py barometer was at its loweſt on the 10th 
of January at 26 inches 9 lines , with a 
gentle ſouth-eaft wind ; and at its higheſt on 
the 17th of November at 28 inches 1 line 5, 
with a low north N. E. wind, but the days 
receding and following: a ſoutherly wind : 
Go that the difference between the - higheſt 
and loweft was 1 inch ꝙ lines + nearly. 
The declination of the needle on the 27th 
of December was 10  degrocs 15 minutes to 
the welt; i en 
21 inches 9 lines 5. 


june, there fell almoſt as much rain as in all 
the other nine (which is a circumſtance that 
commonly holds true with regard to the 
months of June, July, and Auguſt); and was 
the reaſon of the March feeds, which were 
ſown very late this year, producing a very plen- 
tiful crop. The great quantity of ſnow, which 
fell in the winter, perhaps contributed to this 
fertility of the earth; and if the wheat and 
rye had not been frozen quite to the root, this 
year would have been extremely plentiful. 
The oold in the beginning of the year was 
exceſſive; for my thermometer was ſunk to 
5 degrees on the 13th and 14th of January, 
and the following days having riſen a little, 
it returned back to 6 degrees on the 2oth, 
W 21ſt to degrees x, but afterwards 
- the 
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the cold diminiſhed by very flow degrees. 
On the 4th of January the thermometer way 
at 42 degrees, on the 6th it came to 3o, on 
the 7th to 22, the Ioth to , and at laſt the 
13th to 5: The reader will pleaſe to remem- 
ber, that the freezing point is at 32. 

It is extremely ſurpriſing, that this cold 
came on without any conſiderable wind, or 
only a very ſlack wind from the ſouth, and 
when the wind increafed and turned to the 
north the cold diminiſhed. 


To ſolve it, Mr. De la Hire ald that the 
mountains of Auvergne, which are to the 


- ſouth of Paris, were at that time all covered 


with fnbw ; Tad Mr. Homberg obſerved that 


a very cold northerly wind 1 ng over a 


vaſt continent having preceded, the ſouth 
wind Was only a reflux of the ſame air as the 


north wind had driven, and which had not 
been warmed in any country. Theſe two 


cauſes may very well be ee to co- ope- 
rate. 


Another ſurpriſing thing was that notwith- 


ſtanding the extreme: violence of the cold, 


the river Seine was not intirely frozen at Pa- 
ris, but tlie middle of its current continued 
free, except that there floated in it large pie- 
ces of ice; yet in leſs rigorous winters, it 
hath been often ſo frozen, that carriages could 
paſs over it. Mr. Homberg thinks that large 


rivers, whoſe currents are very ſtrong, would 


never freeze in their chanels, at leaſt in our 
climate, 
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climate, were it not for the flakes of ice that 
are broken off from the edges of the river, 
and carried into the chanel, beſides the large 
pieces of ice which are brought down from 
lefler ſtreams that fall into the greater ; all 
which being ſtopped either by a bridge, or 
an elbow of the river, or by any other obſta- 
cle, catch and faſten one to another, and 
form a cruſt that covers the whole ſurface of 
the river. Now the cold of this winter was 
ſo ſudden, and the ice at the edges, and in 
the lefler rivers, was ſo faſt bound at once, 
that nothing of that happened : Thus the 
violence of the froſt was in part the cauſe 
that the river Seine was not frozen. 


The abb Nollet on the contrary thinks, that 
- cold itſelf, to uſe the beautiful expreſſion of 

irgil, 

——curſus frenaret aquarum; 
And that | 

Concreſcunt ſabitæ currenti in flumine 

cruſtæ. 
Vide Vol. 1, pag. 402. 


The reaſon which the abbe aſſigns in confors 


mity to his hypotheſis, why it ſometimes happens 


that the river Seine and other rivers are not 
intirely frozen in the ſevereſt froſis, is this, 
that in ſuch ſudden frofts, when the ice of the 
edges is faſt bound, there is not a ſufficient 
quantity of pieces of ice floating in the ream 
to join together and form a continued ſurface. 
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This ſouth wind ſo cold muſt naturally in. 
duce us to conceive what in reality happened 
in thoſe countries, which lye ſouth in reſped 
of us; for the ſea froze in ſome places of 
the coaſt of Provence, and the greateſt part 
of the fruit-trees were deſtroyed, as well as 
about Paris. = 

I had never ſeen the thermometer ſo low 
as this year. I find indeed in my regiſters 
that on the 6th of February 1695, the ther- 
mometer had fallen to 7 degrees in the fame 
place where it now ſtands, and the cold of 
that winter was conſidered as the greateſt that 


had been for a long time; but it is not to be 


compared with that of the preſent year. 

The winter continued likewiſe a long while, 
for on the 13th of March it froze ſtill very 
hard, the thermometer being at 24 degrees. 

We find in Mezerai's hiſtory of France, 
that the winter of the year 1608 was very 
long and. very ſevere, and that the greateſt 
part of the young trees were frozen ; yet that 
year was remarkably plentiful : If we may 
form a judgment from plenty at that time, 
and from the loſs of trees at preſent, the laſt 
winter muſt have ſurpaſſed it. 

The thermometer at the highe/t was at 63 
degrees on the 11th of Augutt about half an 
hour after 4 in the morning, and at 75 about 
3 of the clock in the afternoon. . 
The barometer was at 28 inches 3 lines! 
en the 19th of January, with a calm and ſe- 
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rene ſky ;. which was about the time of the 
ſevereſt froſt: And on the 3 iſt of December 
following it was at 28 inches 3 lines 5, with 
a very thick fog and a calm. The barometer 
at the loweſt was 26 inches 7 lines 2, with a 
ſouth wind and a ſmall rain, on the 16th of 
December. The difference therefore be- 
tween the greateſt and the leaſt height of 
the barometer was 1 inch 8 lines, which is 
a little more than the difference that is ob- 
ſerved Here at a medium, which is 1 inch and 
6 lines. 

The declination of the needle was on the 
24th of December 10 degrees 30 minutes 
towards the weſt : From whence it appears, 
that the declination increaſes continually every 
year pretty much in the ſame proportion. 

The quantity of rain that fell this year at 
Pont-briand near St. Malo was 18 inches 9g 
lines, which is leſs than what fell at Paris, 
and is very extraordinary ; for we had ob- 
ſerved in the preceding years, that it rains 
much leſs at Paris than in that country which 
is bordering on the ſea. 

The great froſt began ſome days ſooner 
there than at Paris: It ſnowed there at the 
lame time that the froſt began with us, and 


was attended with a north-weſt wind; 
Whereas at Paris there was ſcarce any wind, 


and it was ſoutherly. | 
The quantity of rain that fell this year at 
Zurich in Switzerland was 32 inches 6 lines 
R 4 T5 
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PHYSTCS. 
+; which confirms the account we have gi. 
ven before of the greater quantity of rain that 
falls in mountainous countries. 

15 inches 8 lines 4. 

By which it appears, that this hath been 
one of the dryeſt years which we have had 

a great while ; yet it hath been very abun- 
dant in grain, for the reaſon we here men- 
tioned before, that the greateſt pod of the 
lands are cool and moiſt. 

The thermometer marked the greateſt cold 
of the whole year on the 11th of January, 
having fallen to 14 degrees 4; but on the 
12th it roſe again to 27, which was its ſta- 
tion on the 1cth, and from that time the cold 
was but moderate. 

The greateſt heat was marked by the ther- 
mometer at 61 degrees on the 3d of Auguſt 
at ſun-riſing, and at wo an hour after 2 in 
the afternoon it roſe to 

My barometer at the 2750 was at 28 in- 
ches 3 lines & on the 3d of January, with a 
ſouth wind ; which is very extraordinary : It 
was at the 2 on the 7th of March at 26 
inches 10 lines 3, with a ſouth wind and 
rain. The difference therefore between the 
higheſt and loweſt is 1 inch 4 lines 3; which 
is a little leſs than the uſual difference of 1 
inch 6 lines. 

On the zoth of December I obſerved the 
declination of the needle to be 10 degrees 59 
minutes towards the welt, 


By 


INC 


® 


p RX Mr 5 


PHY.SICS 


By the obſervations of Mr. Scheuchzer at 
Zurich the quantity of rain that fell was 23 


inches . 

By which it appears that it was there like- 
wiſe an uncommonly dry year. 

The greateſt height of his barometer was 
26 inches 9 lines + on the zd of January; 
and the leaſt 26 inches o line + on the 25th 
of December. 

25 inches 2 lines. 

Which is much more than falls in a year 
at a medium, which we have obſerved to be 
about 19 inches. 


It is generally obſerved that a dry year is 


ſucceeded by a wet, and the compariſon that 


Mr. Pope makes between the moral and the na- 
tural world is extremely juſt and beautiful. 


Extremes in nature equal good produce, 

Extremes in man concur to gen'ral uſe. 

Aſk we what makes one keep, and one 
beſtow ? 

That power, who bids the ocean ebb and 
flow ; 

Bids ſeed-time, harveſt, equal courſe main- 
tain 

Thro' reconcild extremes of drought and 
rain, 


lt is very extraordinary that this year ſhould 


have given ſo much water, altho' it rained 


but very little during the two months of Toys 
; anc 
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and Auguſt, which together with the month 
of July very often furniſh at much as the nine 
other months of the year ; but the grey 
ſnows in the month of February with the 
rains that followed them towards the end of 
that month, gave all at once a great quanti 
of water, (namely, 51 lines t) and occaſioned 
a conſiderable overflowing of the river. The 
28th, 29th, and 2oth of July furniſhed about 
31 lines of water, which was the greateſt 
continued rain throughout the whole year. 

The greateſt height of the thermometer 
was 62 degrees + on the 16th of June at ſun 
riſing, and at 2 of the clock in the afternool'M 
it was at 73 K. It fell the loweſt on the 15th 
of February to 20 degrees, but it roſe again 
2 days after to 36. 

My barometer at the h7ghe/? was 28 inches 
5 lines on the 21ſt of January; and at the 
loweſt 26 inches 9 lines + on the 10th of De- 
cember, with a very violent hurricane, the 
wind being towards the ſouth, but with little 
rain, Thus the difference between the high- 
eſt and the loweſt was 1 inch 7 lines 5 ; which 
is a little more than uſual. 

On the zoth of December I found the de- 
clination of the needle to be 10 degrees 30 
minutes to the weſt, which is the fame as in 
the preceding year. | 

The quantity of rain that fell at Zurich wi 
45 inches 1 line, Paris meaſure. Th 
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The greateſt height of the barometer at 
Zurich was on the 22d of December at 27 
ches; on the ſame day in the morning at 
ris it was at 28 inches 3 lines 1. The /eaft 
eight of the barometer at Zurich was on the 
ch of February at 25 inches 11 lines 2, and 
n the ſame day at Paris at 26 inches 11 lines 
: But thoſe were not the days of the great- 
| riſe and fall of the mercury at Paris. 


aſt day of the year to 24 degrees +; and roſe 
the higheſt on the 16th of Auguſt to 64, at 
zung, and at about 2 in the afternoon to 
. 
The barometer was at the higheſt on the 
joth of February, and continued for ſeveral 
lays, at 28 inches 4 lines 3, the ſky extremely 
ſerene, and a very gentle northerly wind : 
And I obſerved, that every time the barome- 
er was above 28 inches, which happened 
. Woretty often in the courſe of this year, the 
uind was towards the north and caſt, and 
, Wometimes attended with fogs. 


I have another barometer in which the 


mercury is always higher by 3 lines than in 
that which I commonly make uſe of. 
My common barometer was at the loweſt 


on the 6th of November at 26 inches 1c lines 


5 7, the ſky ſerene with a moderate wind at 
aſt; but the mercury roſe again very ſoon, 


e and the wind ſhifted towards the weſt and 


ſouth- 


21 inches 2 lines +. ERR 
My thermometer fell the loweſt on the 1712. 
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ſouth-weſt. The difference between the 
higheſt and the loweſt in the barometer thi t 
year was, as it is moſt commonly, 1 inch H“ 
lines. | ſt 

Nothing remarkable in the winds this year, 
The declination of the needle was 1 1 degrees 
15 minutes on the 3oth of December. 


Although this year was ſo favourable in au.. 
ward appearance, yet it was extremely fata ; 
by a raging epidemic meaſles. Mr. De Vil 
taire obſerves in his hiſtory of the age of Leuid® 
XIV. that more than 500 perſons died of it in 
leſs than a month at Paris; it ſpread through" 
out the kingdom of France, and almoſt extinW' 
guiſbed the whole family of Lewis XIV. I 
7s very remarkable that the great havock made 
by this diſeaſe was in the month of February, 
When there was fuch a ſerene ſky, with very 
gentle northerly winds. 


20 inches 7 lines . 


The month of July alone gave almoſt 2 
quarter part of the whole, there having fallen 
60 lines +. 

The greateſt cold of this year was on the 
15th of January, when my thermometer ſunk 
to 18 degrees and an half. The winter was 
ſevere, and it continued a froſt throughout 
the whole month of March ; but no ſnow 
fell in the courſe of the year. 1 
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WM The heat of this year was not great, for 
the thermometer roſe but very little above 
48 degrees, which is the mark of the can 
tate of the warmth of the air, ſuch as it is 
conſtantly at the bottom of the quarries of 
the obſervatory : In the laſt days of Auguſt 
indeed the thermometer roſe to 58 degrees. 

There were a great number of fogs to- 
wards the end of the year, and the want of 
a ſufficient - heat in the month of Auguſt, 
boevented the fruits from having a perfect 
WM maturity. - _ | 8 8 
The prevailing winds of this year were 
North and eaſt; for which reaſon the heat 
vas not great nor of long continuance. 

The higheſt ſtate of the barometer was 
28 inches 4 lines & on the 26th of Novem- 
ber, with a flack wind from the north which 
continued feveral days both before and after, 
and no rain: On the 29th of October the 
barometer was in its lowelt ſtate at 26 inches 


10 lines 2, the wind being at that time ſouth- 


c, but with little rain. 
ln the month of July, when it rained in 
two days near 25 lines, the barometer was 


cM" 27 inches 3 and 4 lines. The difference 


berefore between the higheſt and the loweſt 

hte of the barometer was, as uſual, pretty 

nearly 1 inch and 6 lines. 8 
On the 29th of December the declination 


of the needle was 11 degrees 12 minutes to 
tte welt, 


14. 
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14 inches ꝙ lines 3. $51 
This year may be called a very dry one 
for the three months of June, July, and 
Auguſt furniſhed no more than about 6 in. 
ches; which months very often produce 2 
much as the reſt of the whole year : But then 
it is commonly by ſtorms ; and thoſe ſorts o 
rains do not contribute much to the fertility 
of the earth, but run off almoſt as ſoon a 


they fall, and do not penetrate into the ground, 


Sæpe etiam immenſum celo venit agmen 
aquarum, Sf 

Et fædam glomerant tempeſtatem imbrihu 
atris ; 

Collectæ ex alto nubes : ruit arduus ether, 

Et pluvid ingenti ſata læta boumque labs 
res 

Diluit; implentur foſſæ, et cava flumin 
creſcunt : | 

Cum ſonitu, fervetque fretis ſpirantibu 


&quor. 


I am perſuaded that the fogs, which are 
formed by vapours and exhalations, are muck 
more uſeful than the rains for the noufiſh 
ment of plants: And as there were mad) 


very thick fogs during the whole year, the 


harveſt was very plentiful, and the fruits ex 
tremely well ripened. 


My thermometer ſunk the loweſt on the 
5th of February to 20 degrees t, but rote 
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gain very conſiderably in a little time. Tt 
was mounted up to 64 degrees on the roth 
of July at ſun-riſing, and at half an hour af- 
ter 2 of the ſame day it roſe to 74. 

There were violent winds in ſeveral ſeaſons 
of this year, but they did not occaſion ſo 
much diſorder here as on the coaſts of Eng- 
and and Flanders. The winds of this year 
were very variable, but the ruling wind was 
from the north, | 

The mercury was higheſt on the 7th of 
December at 28 inches 7 lines, with calm 
weather and a fog ; and it was at the loweſt 
the gth and 1oth of May at 27 inches 1 + 
ine: The difference therefore between the 
two ſtations was 15 lines +, and it uſually is 
of 18, | 

The declination of the needle at the end 
of December was 11 degrees 30 minutes to- 
wards the weſt. 


17 inches 6 lines +. Anno 
With regard to the thermometer Mr. De1715- 


la Hire hath obſerved through a long ſucceſ- 
hon of years, that it never changes its height 


in the caverns or quarries of the obſervatory, 


which are 14 fathom deep in the earth, but 
continues Zhere at all ſeaſons of the year at 48 
deprees. 

The thermometer was the loweſt this year 
on the 18th of January at 18 degrees: It 
roſe the higheſt on the 2d of July to 64, 


and at the ſame time there was a very conſi- 
, derable 
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derable ſtorm; in the afternoon of the fame 
day between 2 and 3 of the clock it got u 
to 76. | b 

Tae mercury roſe the higheſt in the ha. 
rometer on the 22d of January to 28 inches 
3 lines +, the wind being moderate at 8. E, 
and there was a very thick fog. The firſt of 
December following it was likewiſe at 28 in. 
ches and nearly 3 lines, with a moderate 
north wind, and on the 6th of the ſame 
month it fell to 26 inches ꝙ lines +, the wind 
being moderate at 8. 8. W. Thus there was 
the uſual difference of height in the mercury 
of 1 inch 6 lines. oh 
I am perſuaded that fine weather and rainy 
weather do not depend on the weight and 
lightneſs of the air, but that they are occa- 
fioned only by the wind ; I do not mean the 
wind in general, but ſuch winds as come 
from a diſtance from the north and ſouth, 
and occupy the greateſt part of the height of 
the atmoſphere, and not ſuch as are produced 
near the ſurface of the earth; for the fun 
raiſing more vapours in the ſouthern countries 
than in the northern, the ſouthern winds 
muſt. give more commonly rain than the 
northern : And as we know by all the obſer- 
vations which have been made towards the 
north, that the atmoſphere there is higher 
than towards the equator, it muſt happen, 
that the winds which ſhall blow from the 
north will cauſe the atmoſphere to riſe in out 
| | | temperate 
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temperate zone more than uſual, and by con- 
ſequence the mercury will be raiſed by the 
greater weight of the atmoſphere, and the 
air will become ſerene in conſequence of ſuch 
a wind. The contrary muſt happen with 
regard to the winds which ſhall blow from 
the ſouth upon theſe countries. | 

We have examined the variation of the 
compaſs this year with three different needles, 
and of different conſtruction ; of which Z7w9 
are eight inches long; the one of Zheſe is 
what I have made uſe of for a great number 
of years: And we have found the variation 
to be 11 degrees 10 minutes. This declina- 
tion is a little leſs than that of the preceding 
year, The rHrd needle is 13 inches + long, 
and it hath given us the ſame declination as 
the two others. r 

14 inches 4 lines +. . 

As there fell but little rain in the ſpring 
and ſummer, the hay and corn that is ſown 
in March have yielded little, and the greateſt 
part of the fruits have dried away without ri- 


pening, The wheat harveſt however hath 


been very good, for the dryneſs which hath 
occaſioned miſchief on one fide, hath been 
uſeful on another ; the grain being clear from 
weeds which commonly choak it in rainy 
years, | 

It ſnowed very conſiderably during the 
whole month of January ; the greateſt ſnow 
was on the 31ſt of that month, which fur- 

Vol. II. 8 niſhed 
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niſhed 16 lines depth of water, when melt- 
ed. | 
The prodigious quantity of very thick fops 
this year hath greatly contributed to the ſup- 
port of plants and trees. 

The winds have been, as uſual, extremely 

variable; but on the 311t of October there 
was a very violent wind from the ſouth, and 
a rain of near 6 lines, On the laſt day of 
November the ſouth-weſt wind was likewiſe 
very high, but without rain. 
My thermometer at the loweſt was ſunk 
to 4 degrees + on the 22d of January, which 
marks an exceſſive cold, but it laſted no lon- 
ger than one night, for the following days 
the thermometer roſe very conſiderably ; and 
in the beginning of February, when the cold 
is very often extremely violent, it ſcarcely 
froze. In the ſevere winter of 1709, which 
hath been thought the coldeſt that had been 
ever known in theſe countries, this ſame ther- 
mometer fell no lower than 5 degrees. 

The thermometer was very high at the 
end of the month of July, and through the 
whole month of Auguſt; and at the higheſt 
on the 23d of Auguſt at 63 degrees about 
ſun riſing, with a moderate wind at S. W. 
My barometer was at the loweſt on the iſt 
of January at 26 inches 9 lines + with a mo- 
derate ſouth wind; and it roſe the higheſt on 
the 16th of February to 28 inches 3 lines, 


with a north-eaſt wind: The difference my 
fore 
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PHYSICS. 
fore was 17 lines , which is pretty near 
to what it uſually is. 

Having examined the variation of the com- 
paſs with the three needles, which we men- 
tioned in the preceding year, we found the 
two needles of 8 inches in length to give the 
declination of 12 degrees 20 minutes towards 
the weſt z and that of 13 inches + to give 11 
degrees 45 minutes. £16 

This year was remarkable in France and 
England for the firſt appearance of the north- 
ern lights. 

17 inches 8 lines +. 

Which is ſomewhat leſs than what falls 
tommunibus annis, which we have found to 
be 19 inches. | PE 

There were a great number of fogs in the 
courſe of this year, which have ſupplied the 
want of rains and ſnow. 

On the 4th of July there was a violent 
ſtorm with very large hail, for there were 
ſome hail-ſtones 5 lines in diameter, which 
ad a great deal of miſchief to the trees and 
fruits where the cloud paſſed. 

The moſt common, and the moſt violent 
winds of theſe countries, come almoſt al- 
ways from the ſouth-weſt, and they very of- 
ten bring rain; becauſe there riſe more va- 
pours from. the ſea to load theſe winds, than 
thoſe which blow from the eaſt: And we 
aways obſerve, that clouds increaſe conſide- 
ably the force of the wind; the reaſon may 
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Henle 
be this, that the wind, tho' in itſelf mode. 
rate, being confined between the clouds and 
the earth, its velocity muſt in conſequence 
be augmented. 2 1115 

The thermometer was the loweſt this year 
on the 13th of February, at 24 degrees; 
and it roſe the higheſt on the 1ſt of Auguſt 
to 65 at ſun-rifing, and at about half an hour 
after 2 in the afternoon to 78. 

The higheſt riſe of the barometer was to 
28 inches, 2 lines, +, on the 1oth of Fe- 
bruary, and on the 29th of December fol- 
lowing, with no very clear weather at either 
time : It fell the loweſt to 26 inches, 10 lines, 
3, on the 22d of February, and on the 12th 
of March ; there was a moderate rain in Fe- 
bruary, and but a little in March at thoſe 
times. The difference between the higheſt 
and the loweſt ſtate of the barometer was 1 
inch, 5 lines, and , juſt bordering on the 
uſual difterence of 1 inch, and 6 lines. 

The greateſt, and the moſt continued 
winds of this year were in December, at 
which time there fell a great quantity of rain, 
altho' the barometer was only in a middle 
ſtate. | 

We have remarked often, that the winds 
in the upper region of the air, as might be 
ſcen by the motion of the clouds, are very 
different from thoſe near the ſurface of the 


earth, and which Lucretius calls, 


———Perrentes æquora vent. 
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The declination of the needle on the 29th 
of December was 12 degrees 40 minutes to- 
wards the welt. FEW 
13 inches, 1 line, 2. 1718. 
The preſent year hath been the drieſt we TheMere- 
have had for 3o years, except the year 1694, — 
when there fell in rain but 11 inches 9 continued 
lines . by Mr. De 
2 la Hire the 


The great drought of this year hath not ſon. 
hindered it from being very plentiful; not 
that there hath fallen much ſnow, for being 
reduced to water it yielded no more than 4 
lines =; but the reaſon is, that the rains fell 
preciſely at the times that the earth wanted 
them, 


Tum pater omnipotens fecundis imbribus @- 
ther 

Conjugis in gremium lætæ deſcendit, et omnes 

Magnus alit, magno commixtiis ee - 
FUs, 


inſomuch that it 6 may be ſaid that not a drop 
of rain hath fallen uſeleſsly through the 
whole vear. 

By conſidering the reſult of each month, 
we find that there rained almoſt an halt more 
in the ſpring and ſummer, than what rained 
in autumn and winter; for there fell in the 
ſpring and ſummer 7 inches 7 lines; and 
in the autumn and winter 5 inches 2 lines. 

The winds have been, as uſual, very va- 
riable : The thermometer ſunk the loweit on 
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the 10th of February to 21 degrees + ; which 
is not the mark of exceſſive cold. It roſe 
the higheſt at ſun-rifing, on the 22d of Au- 
guſt to 70 degrees, and about three of the 
clock in the afternoon of the ſame day to 82 
degrees; it was at the fame height in the af. 
ternoon on the 11th, 21ſt, and 23d of that 
month. 

One may conſider the heat of 1718 as the 
greateſt we had obſerved at Paris; not but 
that the ſame thermometer had in like man- 
ner roſe to 82 in the years 1706, 1707, and 
1709; but then it roſe to that point but 
once in each of thoſe years; and in 1718 it 
roſe to that height four different days, of 
which three were ſucceſſive, and it is that 
continued heat, altho' at the fame degree, 
which makes us feel its power 

The barometer fell the loweſt on the 11th 
of January, to 27 inches, with a ſouth wind: 
It roſe the higheſt to 28 inches, 4 lines, 2 
points, on the 15th of February, with 
calm ; but afterwards a gentle wind ſprung 
up from N. E. BE! 

We obſerved the declination of the needle 
on the goth, and 31ſt of December, to be 

Aaro T1 degrees 30 minutes to the north-weſt. 

Th Me. 9 inches, 4 lines, 3 | 
reoro!ogi- By which it appears that this year hath 
a eee been extremely dry, not having halt the 
centinacd quantity of rain that falls communibus aus, 
py %% which hath been found to be 19 inches 
ei en During 
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During the three months of March, April, 
and May, there fell no more than one inch; 
which is the cauſe that the crops of grain, 
{own in thoſe two firſt months, have been 
extremely ſmall. : 28 
During the month of January the thermo- 
meter hath been moſt commonly above 35 
degrees; which marks a very temperate ſtate 
of air: On the 2d of January indeed it fell to 
27 degrees 5, with a north-weſt wind, and 
a little ſnow. 

In February, and a great part of March, 
it was almoſt always above 40; but on the 
28th of the laſt mentioned month it ſunk to 
27 degrees 2, which is near the height it had 
in the beginning of January, with a wind 
N. N. E. and on the 29th it fell ſtill lower; 
that is to ſay, to 26 degrees 5. 

The mild air that prevailed in February 
and in March, cauſed the greateſt part of 
fruit trees to be in bloſſom, but a great part 
of thoſe bloſſoms were blighted by the cold 
at the end of March, and by the north wind 


which blew almoſt the whole month of 


April, 

This temperate air hath been ſtill more 
ſenſible in the ſouthern parts of France and 
Italy, where it hath produced uncommon 


effects, ſuch as ripe fruits in the depth of 


winter, 
— Atque alients menſibus &ſtas. 
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The thermometer roſe the h:ghe/? on the 
16th of July, it being that day at 4 o'clock 
in the morning at 69 degrees; and at 
o'clock in the afternoon it mounted up to 82 
and 2, with a wind S. S. E. In the greateſt 
heats of preceding years this thermometer 
had never reached beyond 82. 

The thermometer continued very high 
through the month of July, and in the be- 
ginning of Auguſt; on the 7th of that month 


it was at 3 Oclock in the afternoon at 82, 


with a wind S. S. E. Thus the heat of this 
year was not only very great, but of long con- 
tinuance, it having laſted from the beginning 
of June, to about the middle of September. 

The marquis Salvago hath written to me 
from Genoa, that his thermometer roſe the 
higheſt on the 7th of Auguſt, which was 
the day likewiſe that it roſe very high at Pa- 
ris, but not fo high as on the 16th of July 
by + of a degree ; he adds that in 1718 his 
thermometer was the higheſt on the 11th of 


Auguſt, which was one of the days likewiſe 


of the greateſt heat at Paris, and that it roſe 
the preſent year two degrees higher than in 
1718, ' 5 


By the obſervations of Father Feuillee at 
Marſcilles, his thermometer was at the higheſt 
on the 15th of Auguſt, eight days after one 
of the hotteſt days at Paris. 

The lere that the thermometer hath fal- 
len this ycar, was on the 28th of December 
9 
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to 24 degrees, which marks only. moderate 
cold. 

Some have imagined that the greater, or 
Jeſs heat, which glows in the fame ſeaſon in 
different years, may ariſe from the ſpots that 
are obſerved at the ſame time in the ſun; 
and as when he is ſpotted he doth not throw 
forth ſo great a number of his rays to the 
earth, that the heats muſt of conſequence be 
leſs than when he hath no ſpots. But the 
experience we have had the two preceding 
years ſhews, that this explanation is not ſuf- 
ficient ; for during theſe fame years 1718, 
and 1719, we have rarely ſcen the ſun with- 
out ſpots ; and ſometimes there were ſo great 
2 number at once, that we have counted 9 
or 10 at the ſame time, the greateſt part of 
which were very large : Yet notwithſtand- 
ng ſo many ſpots during the two laſt years, 
the heat hath been remarkably violent. Thus 
it appears that the different temperature of 
the ſame ſeaſons in different years, cannot 
be attributed to the ſpots of the ſun, but may 
more probably be owing to the different ex- 
halations of the earth, ſometimes colder and 


lometimes hotter, and to the diverſity of 
winds which rule in the ſame ſeaſon, and 


which have not, as far as we know at pre- 
ſent, any regular periods in our climates. 

The barometer was on the 24th of Janu- 
ay at 28 inches 4 lines, which is the higheſt 
that it roſe, the {ky ſerene and the air calm: 


It 
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Tt was again at the ſame height, bating one 


ber following, with the ſky cloudy, but the 
wind very ſtill, 
On the 8th of January it was at 26 inches 
8 lines, with a violent ſouth wind and rain; 
and on the gth of January it was at 26 inches 
lines, the ſky ſerene. It roſe afterward; 
23 the 9th to the 12th; but the 13th and 
14th it fell again to 26 inches 10 lines, with 
a wind W. S. W. and a little rain. The ba- 
rameter was likewiſe on the ſame day, name- 
ly, the 14th of January, very low at Genoa, 
being at 26 inches o line 5, with a very 
great north weſt wind. 
In the night between the 16th and 17th 
of January, there was at Paris a furious well 
wind, which did a great deal of miſchief; 
the barometer was at the fame time at 27 
inches 2 lines. The mercury was very low 
on the 2oth and 21ſt of February, being at 
26 inches 7 lines, with changeable weather, 
At Genoa the barometer was likewiſe very 
low, on the 21ſt of that month at 26 inches 
11 lines 4, with a calm. Thus the baro- 
meter was low on the ſame days at Paris, 
and at Genoa, with this difference, that it 
was higher at Genoa by about 4 lines + than 
at Paris, becauſe Genoa is ſituated on the 
ſea-ſhore, and the obſervatory is elevated 
above the ſea about 300 feet. On the 26t 
of September I obſerved the variation of the 
I compals 
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compaſs with a needle of 8 inches. The de- 
clination was 12 degrees 30 minutes north- 
weſt: I obſerved it again on the 3oth of 
December, and it appeared to be a little leſs ; 
as if it had diminiſbed between the month of 
September, and the concluſion of the year. 

According to the report of Mr. Picard, the 
needle had no declination at Paris in the year 
1666, From that time it hath declined from 
the north towards the north-weſt, and this 
declination hath been always increaſing on the 
fame fide for the ſpace of 41 years, that is 
to ſay, to 1717 when we- obſerved it to be 
12 degrees 45 minutes north-weſt, In 1718 
we obſerved it to be 12 degrees 30 minutes, 
as if it had diminiſbed. In 1719 it appeared 
to us ſtill 12 degrees 30 minutes, as if it had 
been ſlationary theſe two laſt years: And by 
the laſt obſervation made at the end of De- 
cember, it hath appeared to be retrograde. 

In the proportion of 12 degrees 45 mi- 
nutes change of declination in the ſpace of 
41 years, there reſults for each year a varia- 
tion of 18 minutes. 


The needle at London declined to the 
* eaſtward 11 degrees 15 minutes in the year 
* 1580. In 1657 there was no variation, 
* the needle then pointing due north. In 
* 1072 the variation was obſerved by the 
* late Dr. Halley 2 degrees 30 minutes to- 
Wards the 2%, and in 1692, 6 degrees. 


And 
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« And towards the beginning of the yer 
« 1723, it was found by Mr. Graham, from 
** the medium of a vaſt number of obſerys- 
tions, to be then 14 degrees 17 minutes 
© the lame way.“ | 


But by the obſervations of the Academy at 
Paris on the 4th of January 1723 it was onh 
13 degrees; and had continued at the ſane 


foint for three years ſucceſſively. 


17 inches and almoſt 2 lines. 

Which is 2 inches leſs than what falls 
communibus annis. The waters of a great 
number of fountains have been obſerved to 
diminiſh within theſe three years; and ſome 
ſprings have been intirely dried up. 

There was this year, through the whole 
kingdom almoſt, a great abundance of fruits 
of all ſorts, of corn and forage. 

The barometer hath kept commonly at 1 
great height during the whole year. On the 
8th and 15th of January, the 1oth of July, 


the 3d of September, and the 1ſt of October, 


it roſe to 28 inches 2 lines, the ſky ſome- 
times fair, and ſometimes covered with fogs. 
The barometer was 27 inches 1 line, which 

is the lowelt ſtate it hath been this year, on 
the 13th of February after a violent wind 
from the weſt and rain, on the 27th cf 
March with rainy weather and a very high 
wind from ſouth-weſt, on the 19th of Apri 
with a cloudy {ky, on the 20th of G 
2 WIN 
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with a {till air and gloomy weather, and on 
the 20th of December with an high wind 
from S. S. W. 
There were a great many ſtorms of winds 
in the courſe of this year. 
The greateſt cold of this year did not cauſe 
the thermometer to fink below the zoth de- 
re. e 
* the greateſt heat of the year, which 
was on the 2oth of July, the thermometer 
roſe only to 77 degrees at 3 o'clock in the 
afternoon, with a wind S. S. E. and fine wea- 
ther. - ue 
We obſerved in the beginning of Septem- 
ber of this year the variation of the compaſs 
to be 13 degrees north-weſt; the needle 
made uſe of was 8 inches long. bam 


12 inches 7 lines * l ML-L any 
| 6721. 
For theſe 32 years that we have obſerved 


regularly the quantity of rain, there have 
been only two years more dry than the pre- 
ent, vi. the year 1719 in which there fell 
only 9 inches 4 lines, and the year 1694, 
which yielded 11 inches ꝙ lines; all the reſt 
have given more rain: yet had it not been 
for theſe obſervations which are made with 
care, the preſent year would have been 
thought one of the moſt plentiful in rain. 
It is true that it rained often, but as the rain 
was fine and ſmall, it yielded but little water. 
Notwithſtanding the dryneſs of this year, 
there hath been a plentiful crop of all ow 
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of grain, becauſe the rain, tho' little in quari 
tity, hath fallen in proper ſeaſons for the fer- 
tility of the country ; beſides that, the clouds, 
which during the courſe of this year haye 
very often over-caſt the ſky, have not per- 
mitted the rays of the ſun to dry and burn uy 
the ground, iy | 

Although the weather hath been lowring, 
and the rains frequent, yet the barometer 
hath kept moſt commonly at a great height; 
it was at 28 inches 6 lines, which was the 
higheſt that it roſe, on the 18th and 20th of 
January, the air being on thoſe days ftill 
and the ſky cloudy : It was at 27 inches 2 
lines, which is the loweſt that it fell, on the 
3d of November, with a ſouth-weſt wind, 
and rainy weather. | 

The greateſt cold of the year was marked 


by the thermometer on the 22d of February 


at 19 degrees, the earth being covered with 
ſnow. TE 

The hotteſt days were the 7th and 8th of 
Auguſt, the thermometer having riſen on the 
laſt mentioned day to 72 degrees at 3 o'clock 
in the afternoon, with a ſouth and ſouth-eaſt 
wind, and the ſky ſomewhat cloudy ; it roſe 
again to the ſame height of 72 degrees on the 
7th and 28th of September, the ſky ſerene, 


and a ſouth-eaſt wind the preceding day. 


We have ſeveral times obſerved, that the 


greateſt heats of ſummer have happened 


| 
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the times that the ruling wind hath been 
ſouth-eaſt. | 

We have remarked likewiſe that water hath 
not always froze at the ſame degree of the 
thermometer, but it appears to us, that there 
is ſome diverſity dependent on the different 
ſtate of the air; for example, on the 14th of 
October, the ſky being ſerene, the air till, 
and the thermometer at 35 degrees, the wa- 
ter froze in the court of the obſervatory. It 
froze again ſtill harder the 15th of Decem- 


ber, the ſky being ſerene, the air calm, and 


the thermometer at 30 degrees: yet on the 
iſt and 2d of January in this year, the air 
being calm but mixed with thick fogs, and 
the thermometer at 30 degrees, as it was on 
the 15th of December, and 5 degrees lower 
than on the 14th of October, the water did 
not freeze. There was no other difference 
in theſe circumſtances, but that the ſky was 
ſerene when the water froze, and that it did 
not freeze when the ſky was oyer-caſt, and 
the air loaded with vapours. 

The compaſs continued ſtationary at 13 de- 
grees north-weſt. 


14 inches 6 lines 2. Anno 


The rain therefore of this year hath been 
much below the rate of common years, which 
bath been determined to be 19 inches: The 
lame thing hath happened for eight years 
lucceflively ; no wonder therefore that the 


1722, 


ſprings 
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ſprings of water have diminiſhed greatly ft 
ſeveral years, 

Although the quantity of rain this year 
hath been greater than that of preceding years, 
yet there hath not been ſo great an abundance 
of corn ; which may be owing in part to the 
rain not having fallen in the moſt propet 
intervals of time for the fertility of the earth, 

It is perhaps a thing without example in 
this climate, that a whole month paſſed with. 
out a drop of rain, as it hath happened in the 
month of October of this year; which hath 
made the autumn extremely agrecable. 


Every Enghſhman I imagine muſt exult with 
the reflection that he hath often enjoyed thi 
pleaſure in his own country, which the French. 
man treats as a miracle: And it juſtifies th 
obſervation of king James II. quoted by Sir 
William Temple, That he thought that was 
< the beſt climate where he could be abroad 
e in the air with pleaſure, or at leaſt with- 
out trouble and inconvenience, the mol 
days of the year, and the moſt hours of the 
* day; and this he thought he could be in 
England, more than in any country be 
knew of in Europe. 


cc 


o 
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The greateſt height of the barometer was 
28 inches 7 lines 2, and it continued at thi 
height for four days ſucceſſively in the month 
of January, from the 2d to the 5th a 

The 
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The ſky was at that time over-caſt with a 
great fog, and the air very calm. This is 
the greateſt height that the mercury hath ri- 
ſen in our climate, ever fince the Academy 
begun to make obſervations, 

The barometer was the loweſt on the 3 1ſt 
of December at 27 inches 1 line +, with a 
violent ſouth-weſt wind. | 

The greateſt cold of this year marked by 
the thermometer was on the 24th of January, 
it having fallen to 25 degrees. 

In the greateſt heats of this year, the ſame 
thermometer roſe to 72 degrees at 3 of the 
clock in the afternoon on the 15th 16th and 
27th of June, The wind was on thoſe days 
ſouth or ſouth-eaſt. 

The compaſs ſtill ſtationary at 13 degrees 
north-weſt. | 

Mr. De Montagnac conſul at Liſbon hath 
ſent an account that they were very much 
ſurpriſed in the Province des Algarves to ſee 


there in December 1722, and in the month 


of January following, trees green and in bloſ- 
lom as in the ſpring, plums and pears as ripe 
and good as in the month of June ; figs as 
large as in April and May, and vines that had 
already ſour grapes. The great variety of 
the ſame ſeaſons muſt ſometimes bring ſuch 
lort of wonders, and it is proper to remark 
the xtremes and bounds of this variety. 


Vor. II. 'T N. B. 
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N. B. The quantity of rain that fell at 
Bergues near Dunkirk in 1722, was 24 in- 
ches 11 lines ++. 


7 inches 8 lines. Which marks an extreme 
drought. | 


The rains that fall in March, April, and 
May, contribute much to render the earth 
fertile in corn and forage : And thus through 
the timely rain of thoſe three months, altho 
it did not exceed an inch and a line, the cro 
of grain were moderate, and that of forage 
ſtill better. —_ | 

The great drought hath not been general 
through the whole kingdom, for towards the 
ſouthern parts there were very copious rains 
in the ſpring. 

The thermometer fell on the 1oth of Fe- 
bruary to 17 degrees, which was the lowelt 
of the whole year. 

The heat of this year was not great, tho 
it laſted a long while. The higheſt that the 
thermometer roſe was to 75 degrees on the 
20th of Auguſt and the 5th of September at 
3 of the clock in the afternoon, with a ſouth- 
caſt wind. 

The barometer roſe often to 28 inches 4 
lines, with a ſky ſometimes ſerene, ſome- 


times cloudy, and ſometimes foggy. Th 


barometer was the loweſt on the 22d of De- 
cember at 27 inches 3 lines, with rainy wet 


ther, and a tempeſtuous ſouth-weſt * 
n 
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In the morning of the 23d, the wind having 
ceaſed, the barometer was riſen to 28 inches; 
ſo that in 24 hours it roſe 9 lines. 


The compaſs hath continued at the fame 


oint of variation, namely,” 13 degrees north- 
weſt, ever fince the year 1720. 

It was commonly thought in 1723, that 
the Seine was lower at Paris than it had been 
in 1719, and indeed the year 1723, in which 
there fell but 7 inches 8 lines of rain-water, 
was a drier year than 1719, when there fell 
9 inches 4 lines. Mr. Deliſle the younger 
was willing to be aſſured of the truth, and 
conſulted the water- marks that are in differ- 
ent parts of the river : He found that at the 
end of October, and in the beginning of No- 
vember, which was the time that the river 
was at the loweſt, it was ſtill about 3 inches 
higher than it had been in the ſummer of 
1719. The conſequence would ſeem very 
juſt from a greater drought, that there was 
a leſs depth of water. | 

At Bergues near Dunkick the quantity of 
ran in 1723 was 23 inches o line z. 
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12 inches 4 lines Anno 
From whence it appears that this year alſo “ 


hath been a dry one. | 
On the 26th of November the thermo- 
meter was at 28 degrees, which was the 
loweſt that it fell this year, and where it con- 
tinued but one day: Thus the greateſt cold 
of this year, which hath been extremely mo- 
1 2 derate, 
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derate, was near the end of November, the 
wind being north-eaſt. 
As to the great heats of this year, they be. 
gan in the month of June and laſted a long 
while. The thermometer was almoſt always 
above 50 degrees at ſun-rifing the whole 
month of June; and during the months of 
July, Auguſt, and a part of September, it 
kept between 53 and 60. On the-3d of July 
at 3 of the clock in the afternoon it roſe to 
80 degrees, the wind ſouth-eaſt; on the iſt 
of September at the ſame hour it roſe to $2, 
the wind again 8. E. | 
The barometer was at 28 inches 4 lines the 
ſeven firft days of January, which was the 
greateſt height it roſe this year, the ſky was 
then cloudy, and the air calm. The 19th of 
December it was at 26 inches 4 lines + 
which was the loweſt that it fell. There 
was that day, and the preceding 18th, a fu- 
rious ſouth wind, which continued with the 
fame violence for two days, and was attended 
with rain. Through all the obſervations we 
have made from the year 1696, we find on- 
ly the year 1702 when the mercury fell to 
26 inches 5 lines with a moderate ſouth wind. 
The ſouth-eaſt winds, which are rare in 
theſe climates, have prevailed more than ut: 
al in the year 1724. | 
According to the public news-papers * 
was with a touth-caſt wind that the furious 
tempeſt happened on the 19th of Novembc! 


7 in 
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in Portugal, which hath cauſed ſuch. ruins to 
towns and country where it paſſed. At Pa- 
ris on the 19th of that month we had not a 
breath of air ſtirring, and the two preceding 
days the wind was E. N. E. and the two 
following it was N. E. Thus the wind that 
there was in Portugal was very different from 
che winds which we had about that time at 
Paris. | 
| The needle ſtill ſtationary at 13 degrees. 
The quantity of rain at Bergues near Dun- 
kirk in 1724, was 25 inches 7 lines. 
17 inches, 6 lines, . 
F This year ſeemed to be extremely abun- 
dant with rain, for from the beginning of 
May to the end of the year, the rains have 
been very frequent, and few days have paſſed 
in a continued feries without ſome rain fal- 
e ling; but the drops have moſt commonly 
been very ſmall, and produced but little wa- 
ter, 
; The ſky being almoſt always over-caſt, 
cM 2nd the frequency of the rains have been the 
\.W cauſe that the year was very late, they did 
of great miſchief to the corn after it was cut, 
g 2nd prevented the grapes from ripening. 
1 The thermometer fell no lower than 26 
u. degrees, on the 23d and 26th of February, 
with a great fog and calm air. During the 
i ſummer the higheſt degree it was riſen in 
uo the morning was 60, which happened on 
et the 5th of July, the 1oth, the 11th, the 
| FS” 2 _ 12th, 


Anno 
1725. 
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12th, the 14th, and the 14th; on the ſame 
days in the afternoon at 3 Oclock it was 
mounted up to 70; and on the 13th at the 
ſame hour it roſe to 76. The other days of 
July and Auguſt the thermometer was lower, 
which ſhews the heat to have been mode. 
rate, and of ſhort continuance. 

The barometer was very high from the 
end of January, to the beginning of March, 
during which time the ſky was moſt com- 
monly over-caſt with fogs, without any rain; 
it fell 2 lines the 1ſt and 2d of March, with 
rainy weather ; it roſe the 3d and 4th of the 
ſame month to 28 inches 4 lines, with ſerene 
and calm weather, which was the greateſt 
height it roſe this year. | 

On the 18th of December in the morning 
there was a violent ſtorm mixed with rain 
and thunder, then the barometer fell to 27 
inches, and the following day the 19th it 
fell ſtill lower 2 lines, being at 26 inches 10 
lines ; which was the loweſt it fell this year. 
Thus the variation between the hgheft and 
the /oxoe/? was 1 inch and 6 lines, 

The ſtorm of the 18th of December did 
a great deal of miſchief-to the houſes of Pr 
ris, and we have heard by private letters that 
it was felt very ſeverely at Dijon. 

On the 6th of November, and the 3otl 
of December, the declination of the com- 
paſs, obſerved with a needle four inches long, 


as in the preceding years, was 13 degrees 13 
minutes 
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minutes north weſt, This year therefore the 
needle began again to advance towards the 
weſt, as it had.done before, after having 
been ſtationary 5 years. 

The quantity of rain at Bergues near Dun- 
kirk was in 1725 22 inches 2 lines. Theſe 
accounts from Bergues, and thoſe from Zu- 
rich, which we mentioned formerly, con- 
firm the obſervation, that there falls more 
rain near the ſea and in mountainous coun- 
tries, than in the midland parts. 

In the great ſea that lyes between our con- 
tinent and America, there is commonly 
found no ice after the month of April on this 
fide 67 and 68 degrees of north latitude ; but 
Mr. Deſlandes, who hath for ſome years re- 
ſided at Breſt, and keeps a correſpondence 
with our principal colonies, hath heard that 
this year the ice was not melted in the month 
of June ; and that the French ſhips which 
go out for the cod-fiſh, met mountains, and 
floating iſlands of ice in 41 and 42 degrees of 
latitude. On the 15th of June two veſſels 
had like to have been demoliſhed by theſe 
pieces of ice at 45 degrees. It is poſſible that 
the cold, or the little heat, which hath been 
throughout Europe this ſummer, may be 
owing, at leaſt in part, to this cauſe. The 
winds of ſouth and ſouth-weſt have continued 
1 long time; and Mr. Deſlandes aſſures us, 
that they have been conſtant in Bretagne, 
from the 2d of March to the 18th of July, 

14 without 
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without ever turning to the north, which 
was very extraordinary. Thoſe winds that 
ſhould naturally have brought us warm va- 
pours, were loaded only with particles de. 
tached from thoſe vaſt piles of ice, which 
they found in their way vagrant from thei 
ſeaſon ; and thoſe particles came and diſſolved 
here in abundant rains. The meteors of one 
country depend often on thoſe of another, 
they are all /inked together, however diſtant 
they may be. 

Mr. Deſlandes hath made a ſingular ob- 

ſervation on the barometer; he hath two at 
Breſt, and the mercury of both appeared con- 
tinually fixed at 26 inches, 4 lines, from the 
2d of February to the 1ſt of September, 
when it roſe all of a ſudden to 28 inches 2 
lines, and varied afterwards ' as uſual. A 
ſtrange immobility for ſeven whole months, 
a kind of dead repoſe in the atmoſphere of 
lower Bretagne! The rains there have been 
exceſſive, a perfect deluge that hath drowned 
every thing. 

At Breſt, and in ſeveral ports of Bretagne 
and Normandy, they have often obſerved, 
that at about a league from the coaſt the wa- 
ter of the ſea was freſh, even fit for drink- 
ing, and of a colour different from the reſt; 


which is the effect of continual and abundant 


rains. The fame cauſe -produced probably 
the ſweetneſs of the waters of the port of 
Syracuſe, which is mentioned by Pliny, 
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Ef in exemplis, Dionyſio Sicilie tyranno, 
cum pulſus eft ea potentia, accidiſſe prodigium, 
ut uno die in portu dulceſceret mare. 

And it is from ſome «bſervations of the like 
lind, I preſume, that Virgil poetically prays, 


Sic tibi, cum fluctus ſubter labère Sicanos, 


Doris amara ſuam non intermiſceat undam. 


11 inches 4 lines 7. 
For theſe 38 years ſince we began to 


Anno 


1726. 


meaſure the quantity of rain that falls at the 


obſervatory; we find but two years which 
have afforded leſs, namely, 1719 and 1723. 
The diſtribution through each month hath 
been very unequal; the rains of the ſpring 
which commonly fertilize the earth have been 
in ſmall quantity; boſe of April did not ex- 
ceed 7 lines, and 7hat of May was only 2 
lines. But the rains which came in June 
during the ripeneſs of the corn, and which 
amounted to 24 lines, have repaired in part 
the ſcarcity that the want of rain in the two 
preceding months, and the great heats which 
begun ſooner than uſual, would otherwiſe 
have occaſioned. 

The greateſt cold marked by the thermo- 
meter was on the 19th and 21ft of January ; 
t fell thoſe two days to 20 degrees at ſun-ri- 
ling, which is the mark of moderate cold y 
yet by letters from Montpellicr, and Mar- 
(eilles, we have advice that the cold Here 

| was 
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was exceſſive, altho it did not laſt long, and 
that it had cauſed a great number of orange 
trees to N 

The heats which began ſooner than uſual 
in this climate raiſed the liquor of the thermo. 
meter to 72 degrees, on the 31th of May at 
3 in the afternoon. On the 1ſt of June a 
the ſame hour it roſe to 75 : All the reſt of 
the months of June, July, and Auguſt, it 
kept at a great. height ; and on the 27th and 
28th of Auguſt it got up to 77 degrees, 
which is the greateſt height it roſe this year, 
The heat having begun in the month of May, 
and continuing through the ſucceeding 
months, hath advanced the maturity of fruits 
near a month ſooner than uſual. | 

Father Laval writes from Toulon, that the 
heat there on the 14th of July was exceſſive, 
and that the thermometer of Mr. Amontons 
roſe to 57 degrees 5 lines, higher by 5 lines 
than he had found it at St. Domingo, and 
Louiſiana, in the ſummer of 1720. 

Mr. Montvalon, counſellor of Parliament 
at Aix, being near Orange, with a thermo- 
meter regulated by that of the obſervatory, 
on the 13th of July at three in the afternoon, 
found the liquor at go degrees, with gloom) 
weather, and a ſouth-eaſt-wind : It roſe 
therefore that day 13 degrees higher than 
in the greateſt heat of this year at Paris, 
which happened on the 27th and 28th of 
Auguſt, The fame Mr, Montvalon * 

the 
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| the 12th of Auguſt near Aix, obſerved the 
« thermometer at 79, and on the 27th of the 

fame month at 75, which is leſs by 2 de- 
I grees than ours was at the ſame time; from 

whence it appears that in Provence the great- 
teſt heats have been this year on the 13th and 
tl 14th of July, whereas at Paris we had them 
not till towards* the end of Auguſt. 
t 


The barometer never ſunk lower this year 
than 27 inches 2 lines, which happened on 
the 17th and 21ſt of December, with a 


„ MW fouth-weſt wind, and cloudy weather. Du- 
nag the greateſt part of the year it kept very 
high; and on the 27th of December it roſe 
MW to 28 inches 8 lines, with a gentle north 

wind, and cloudy weather. This was the 
e WH greateſt height that we had ever ſeen in the 
, WI barometer. 
H The declination of the needle was on the 
h of December 13 degrees 45 minutes 
| WI north-weſt. 

13 inches 8 lines. _ 

t Notwithſtanding the drought of this year, 
end the long continuance of the heat, there 
„vas in this climate an abundant harveſt ; be- 
, Wl cauſe the rains fell at the moſt proper times; 
ud thoſe of the month of May, June, and 
July, which contribute moſt to fertilize the 
nl fields, were extremely copious. 
„The thermometer fell the loweſt on the 
i WI 7th of February to 28 degrees, which is the 
SW mark of a very moderate cold: The wind 
0 "was 
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was then ſouth, and it is remarkable, that the 
thermometer was lower than the two prece. 
ding days, when the wind was north ang 
N. W. This falling of the thermometer 
with a ſouth wind is owing, at leaſt in part, 
to that wind's bringing back at firſt, by a kind 
of reflux in the atmoſphere, the particles of 
a cold air which the north wind had driven 
to the ſouth: But this ſame ſouth wind hay- 
ing continued, at /ength cauſes the thermo. 
meter to riſe, and the air to be temperate, 

For the like reaſon, when after a ſouth 
wind that of the north begins to blow, it 
makes the thermometer to riſe ; but depreſſes 
it after ſome time. The ſame thing happens 
with regard to our ſenſation, which is more 
quick and ſudden than the motion of the li- 
quor in the thermometer, that we find ſome- 
times the winds from the north temperate, 
and thoſe from the ſouth chilling. 

From the 7th of February the thermome- 
ter continued to riſe conſiderably in the fol- 
lowing months, till on the 1oth of May, 
having been in the morning at ſun-rifing a 
56 degrees, it roſe at 2 in the afternoon to 
70; Which is an height it very rarely arrive: 
at in this month. It continued to be at 2 


great elevation all the reſt of the month ol 


May, through June, July, and at laſt the 
7th of Auguſt at 3 in the afternoon it moum 
ted up to 80. In all the hotteſt days the 
wind was ſouth or ſouth-eaſt, as it comme 
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y is in exceſſive hot weather, The thermo- | 
meter was pretty high the reſt of Auguſt and 
in September ; thus the heats having begun 
in May, and not ending till September, have 
hſted 5 months; which is not common in 
our climate. 
There was during almoſt the whole year 1 
2 great number of ſpots in the ſun, and ſome- i 
times bigger than the ſurface of the earth; | 
which did not hinder the heat from being | 


violent. | 
| The barometer kept at a great height al- | 
[WH moſt the whole year, it roſe to 28 inches 4 | 
ines the iſt of December; and it fell to 27 | 


inches 1 line the 28th of the ſame month. 

There was no violent wind but in the night 

between the 4th and 5th of January, which 

naſted only that night. 195 

: The declination of the needle obſerved the 

3d of January 1728 with the common com- 

paſs of 4 inches, was found to be 14 degrees. 
16 inches 1 line * Anno 
Mr. De Montvalon, counſellor of parlia- 72 

ment at Aix, hath communicated to us the 

obſervations he hath made at Aix in Provence, 

on the quantity of rain that fell there in 1728. 

By which it appears that it hath rained there 

$ inches 8 lines more than at Paris. x 1 
The greateſt heat of this year made the 1 

thermometer riſe to 75 degrees on the 17th of _ 

July at 3 in the afternoon. Se: | 
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ſooner than in the ſouthern, 
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In the three firſt months of this year it wi; 
the loweſt on the 12th and 14th of Febry 
at 26 degrees; to which point it fell again 
on the 29th of December following, on the 
zoth of the ſame month it fell to 23, and the 
3iſt to 21. 

The thermometer of Mr. De Montvalon, 
regulated by that of the obſervatory, was a 
Aix on the 8th of February at ſun-riſing at 
28 degrees ; there were therefore 2 degrees 


which happened on the 8th of February, and 
that at Paris which was on the 12th and 14th 
of the ſame month. 

The greateſt heat was at Aix on the 17th 
and 18th of Augult at 81 degrees, the wind 
ſouth-weſt and weſt; whereas our greateſt 
heat, which was on the 17th of July, did 
not exceed 75, and the wind was eaſt. 

Mr. Weidler obſerves that the greateſt heat 


29th of June, with a ſouth-eaſt wind. 
The greateſt cold at Wirtemberg was on 
the 26th of February, with a gentle wind 
from the eaſt ; at Paris it was on the 12th and 
13th of the ſame month, with a north-well 
wind; and at Aix on the Sth with a wind 
from the ſame quarter : By which it appears, 
that in the more northern countries the great 
cold hath ceaſed /ater than in the ſouthern, 
and that the great. heats have happened there 


8 The 
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The barometer hath been very often in the 
courſe of the year above 28 inches; the low- 
eſt that it hath fallen was 27 inches; which 
happened on the 7th'of December, the wind 
being ſouth-weſt with rain. The mercury 
was at 28 inches 4 lines on the 8th of Fe- 
bruary, on the 10th, the 14th, the 15th, 
and the 16th of March, on the 143th, and 
14th of Auguſt, and on the r2th of Decem- 
ber; the air having been thoſe days calm and 
ſerene; except on the 14th of March when it 
was cloudy, as it was ſome days before and 
after. ; 

We have been thus particular that the rea- 
der may fee the difference of the barometer 
at Wirtemberg and Paris. Mr. Weidler did 
not obſerve the mercury above 28 inches 2 
lines, which happened on the 1 1th of March. 

The winds which have been moſt frequent 
at Paris this year were thoſe of the north, 
which cool the air; and thoſe of the fouth 
and ſouth-weſt, which bring us rain. 

By the obſervations of Mr. De Montvalon 
it appears, that at Aix the winds are more 
regular than at Paris ; that thoſe which have 
deen the ruling winds there, from the be- 
ginning of the year to the end of June, were 
almoſt always from the north-weſt, or from 


the oppoſite ſouth-eaſt ; that it is the ſouth- 


eaſt wind, which comes to them from the 
Mediterranean, that brin gs them the rain. 
It appears likewiſe, that in July and Auguſt 


# 
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13 degrees north-weſt; and in the month of 
June, in the obſervatory at Berlin, with : 
needle of 6 inches, he'found the variation to 


20th to 11, with a gentle north wind. 


on the 18th of June, when the thermomet 
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it was the weſt wind which-was of the long. 
eſt duration; this wind gave them their fine 
weather, the dryneſs, and the great heat 
which was felt on the 17th and 18th of Au- 
8 By the 2 of our obſervations with 
thoſe of Mr. De Montvalon it appears, that 
the winds have been almoſt always different. 
The declination of the needle obſerved on 
the 17th of November with the compaſs of 
the preceding years, was 13 degrees. 50 mi- 
nutes north-weſt, a little lefs than what we 
obſerved in the beginning of January thi 
year, which was 14 degrees. 

Mr. Weidler obſerved at Wirtemberg with 
a needle of 2 inches + the declination to be 


be 12 degrees x. 7 mr 

17 inches o line 2. At Aix in Provence, 
18 inches 3 lines 3. 
The greateſt cold marked by the thermo 
meter at Paris, was on the 18th, 19th, and 


20th of January; the liquor deſcended 01 


the 18th to 13 degrees, the 19th to 9 4, tit 


At Aix the greateſt cold was on the gtho 
January the thermometer having fallen to 17 
degrees +. The greateſt heat at Paris a 
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toſe at ſun-rifing to 63 degrees, and at 3 in 
the afternoon to 78. Ly 

At Aix the greateſt heat was on the 2oth 
of July, the thermometer having riſen at 3 
in the afternoon to 80 degrees. | 

At Paris the barometer roſe no higher than 

28 inches 4 lines +, which happened on the 
6th of February, with a north-eaſt wind, 
and a ſerene ſky, and on the gth of March, 
with the ſame wind. It fell the loweſt to 
27 inches 1 line + on the 22d of February, 
with a ſouth- weſt wind, and cloudy, 
The greateſt height of the barometer at 
Aix, was on the 43 1it of December at 27 in- 
ches 10 lines, after a great rain. | 
MM The leaſt height at Aix, was on the 21ſt 
of November at 26 inches 11 lines. 

The declination of the needle at Aix was 
14 degrees. At Marſeilles 14 degrees 50 mi- 
nutes. 

16 inches © line 3. At Aix there fell no Anno 
more than 11 inches 9 lines . 1736. 

The greateſt cold of the year at Paris was 
on the 20th and 27th of January, the ther- 
mometer having fallen the 2oth to 24 de- 
— and the 27th to 23, with a north-eaſt 
wind. 

At Aix the greateſt cold was on the 22d 
of January, the thermometer having fallen 
with a north-eaſt wind to 25 degrees. 

At Paris the greateſt heat was on the 5th 
ef Auguſt, with a fouth-weſt wind, when 
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degrees, and roſe at 3 o'clock in the after- 
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the thermometer was in the morning at 63 


noon to 76, WY | 
At Alix the greateſt heat was on the 14th 
of Auguſt, the thermometer being at half an 
hour after two at 81 degrees 3. The wind 
was then W. S. W. which is always warm 
in that country, and melts ſooner the ice or 
ſnow in winter than the S. E. 
The leaſt height of the barometer at Pa- 
ris was -27 inches 2 lines, on the gth, the 
1oth, and 11th of March, the ſky cloudy, 
with a gentle ſouth-weſt wind. At Ai it 
was at its leaſt height on the gth of March, 
at 2b inches 8 lines 2, on the 1oth at 26 
inches 9 lines , on the 1oth at 26 inches 
9 lines. my 
Ihe greateſt height of the mercury at Pa- 
ris was on the 22d of January, at 28 inches 
5 lines, with ferene weather, and a north 
wind; on the ſame day at Aix it was only 
at 27 inches 5 lines. The greateſt height 
of the mercury at Aix was on the 3 1ſt of De- 
cember, at 27 inches 10 lines: On that day 
at Paris it was at 28 inches 3 lines. At Mar- 
ſeilles the greateſt height of the barometer 
was obſerved to be on the 43 1ſt of Decem- 
ber, at 28 inches 2 lines 3. 3 
The Icaſt height was on the 1 1th of March 
at 27 inches 2 lines. 
The harometer at Marſeilles ſtands at the 
height of 144 feet above the level of the of 
n 
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In ordet to reduce to the level of the ſea 
the obſervations on the barometer that were 
made at Aix, which is only 4 leagues diſtant 
from the ſea, Mr. de Montvalon went the 
zoth of May to the ſea-ſhore, where he ob- 
ſerved the barometer to be preciſely 28 inches. 
The height was obſerved at the ſame time 
at Aix to be 27 inches 4 lines; the difference 
therefore was 8 lines, which according to 
the rules preſcribed in the memoirs of the 
Academy for 1703 and 1705, would give 
the eleyation of Aix above the level of the 
ſea, at about 510 feet. At Paris, which is 
diſtant about 40 leagues from the ſea, the 
elevation of the tower where the barometer is 
placed hath been computed only at about 270 
feet; thus the height of the barometer here 
ſhould be about 4 lines greater than at Aix; 
whictFreduces the difference of the obſerva- 
tions on the gth, 1oth, and 11th of March 
to about a lied. 

On the 2oth of November the declination 
of the needle at Paris, obſerved with a needle 
of 4 inches, was 14 degrees 25 minutes 
north-weſt. 


N. B. I have been the more particular in 
giving the meteorological obſervations at Aix, 
and Marſeilles, relative to theſe of Paris; be- 
cauſe as it is now the faſhion to fend perſons 
m a declining ſtate of health to the ſouth of 
France, it may be of uſe to the phyſician to 
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know the temperature of the air, the weight if 
the atmoſphere, and other diverſities compared 
with thoſe of Paris, and in conſequence of that 
with thoſe of our own country. 


10 inches 3 lines +, 1 

Conſequently this year was very dry; the 
crops of grain were very ſmall, and that of 
forage ſtill worſe. 

The winter was not extremely ſevere, but 
the cold laſted a long time. The liquor of 
the thermometer did not ſink below 21 de- 
grees. 
The ſummer was very long, and the heat 
exceſſive; it made the liquor of the thermo- 
meter riſe to 71 degrees on the 6th of July 
at ſun-rifing, but at three o'clock in the after- 
ncon the liquor was mounted no higher than 
74; whereas on the 1oth and x1th of Au- 
guſt, when we obſerved in the morning the 
liquor at 71, it roſe to 82 at three in the at- 
ternoon. 

The leaſt elevation of the mercury in the 
barometer was 27 inches 1 line, with cloudy 
weather, and a north-weſt wind, on the 
gth of February; and the greateſt elevation 
was on the 1oth, 11th, 12th, and 13th of 
June, at 28 inches 4 lines, with ſerene wea- 
ther, and a north-eaſt wind. 

We enjoyed during the greateſt part of 


this year a very ſerene ſky; of which e 
a 
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had been no example for a great number of 
ears. 

f The river Seine was extremely low, and 
did not begin to increaſe till about the be- 
ginning of November. 

On the 5th of December we obſerved with 
a needle of 4 inches the declination to be 14 

degrees 45 minutes north-weſt. 
zz inches q lines 5. 

The greateſt cold was towards the end of 
January; on the 26th of that month the li- 
quor of the thermometer, which is ſtill the 
ſame that was made uſe of from the begin- 
ning of our obſervations, was at 19 degrees 


7. 

The greateſt heat was on the 3oth of July, 
and the 2d of Auguſt; on thoſe days the 
thermometer was at 66 degrees at ſun-riſing, 
and at 74 at 3 o'clock in the afternoon. 

The barometer ſhewed the greateſt riſe of 
the mercury to 28 inches 5 lines on the 3d, 
4th, 5th, 6th, and 7th, of December, with 
great fogs which laſted a conſiderable part of 
that month. The leaſt height of the mer- 
cury was 27 inches 6 lines, on the 10th, 
11th, and 12th of April, with cloudy wea- 
ther, and a ſouth-weſt wind. | 

On the 5th of September the declination 
of the needle was 15 degrees 15 minutes 


north-weſt. 
9 inches 9 lines 8. 
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The thermometer marked the greateſt 
cold of this year on the 3 iſt of January, and 
the iſt of February, at 26 degrees +. 

The greateſt heat of ſummer was on the 
7th, 8th, and gth of July. The liquor of 
the thermometer roſe to 71 degrees at ſun- 
riling, and to 77 in the afternoon. 

The greateſt height of the barometer was 
28 inches 6 lines, on the 5th, 6th, 7th, and 
8th of February, attended with great fogs. 

The loweſt ſtate of the mercury was 27 
inches 4 lines +, on the 3oth of March, 
and the 2d of April, with cloudy weather, 
and a gentle ſouth-weſt wind. 

There were this year very high winds 
from ſouth and ſouth-weſt, and particularly 
in the months of January, March, and De- 
cember. 

I obſerved ſeveral times in the beginning 
of December, with the needle of 4 inches, 
the declination of the compaſs to be 15 de- 
grees 45 minutes Ra an 

7 inches 6 lines rx. 

he quantity of rain that fell this year at 
Utrecht, obſerved by Mr. Muſſchembrock, 
was 34 inches 9 lines ; and the ſum of eva- 
poration in the whole year was 24 inches 2 
lines r. 

The rain at Paris in the month of July 
alone amounted to 3 inches 1 line 4 ; Wich 
cauſed ſeveral rivers to overflow, and ſwept 
away the greateſt part of the forage on the 

borders, 
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borders. On the 5th of July at Utrecht 
there was a prodigious rain; for from 11 
o'clock in the morning to midnight there 
fell 47 lines + of water, altho' there was a 
conſiderable intermiſſion from the beginning 
till two o'clock in the afternoon. The wind 
was during that month to the ſouth, incli- 
ning ſometimes towards the eaſt and ſome- 
times towards the weſt. The rain in the 
month of December was likewiſe very abun- 
dant, it was 2 inches 9 lines 2. There 
were towards the end of this month very 
violent winds from ſouth-weſt; and on the 
25th there was a great ſtorm with thunder 
and lightning. 

The winter was very mild, the greateſt 
cold cauſed the liquor of the thermometer te 
deſcend only to 23 degrees + on the 23d and 
24th of January, with cloudy weather, and 
2 high wind from north-eaſt : On the 3oth 
of November following it fell to 22 de- 
Trees +, a 

The greateſt cold at Utrecht was on the 
22d of January in the evening. 

The heat of the ſummer was not great ; 
the higheſt that the thermometer roſe at Pa- 
ris was on the 6th of September at three in 
the e to 76 degrees, with a weſt 
wind. 

At Utrecht the greateſt heat was on the 
Igth of May, and on the gth of July. 
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The barometer marked the greateſt eleva. 
tion of the mercury at Paris, on the gth of 
February at 28 inches 6 lines, on the 16th 
of the ſame month at 28 inches 6 lines +, 
with cloudy weather, and a north-eaſt wind, 
The mercury kept to a great height during 

the months of January and February, 

The greateſt height of the barometer at 
Utrecht was on the 22d of January, at 28 
inches 10 lines . Mr. Muſſchembroek 
had never ſeen the mercury rife ſo high, 
The wind was to the north. IP 

The loweſt ſtate of the barometer at Paris 
was on the 26th and 27th of December, at 
26 inches 11 lines, with cloudy and rainy 
weather, and a very high wind from ſouth- 
weſt. | 

It was the 25th of December at noon that 
the barometer was the loweſt at Utrecht at 26 
inches 8 lines +; that day was memorable 
for a violent ſtorm which occaſioned ſeveral 
veſſels to be loſt on the coaſts of Holland and 
England. 

The 13th of May Iobſerved with a needle 
of 4 inches the declination to be 1 5 degrees 
35 minutes north-weſt: Mr. Buache ob- 
ſerved it on the 1ſt of December with a 
needle of 6 inches, at 15 degrees 40 mi- 
nutes. | 

Mr. Muſſchembroek makes with particu- 
lar care the obſervations of the inclination, 
and declination of the needle; and 1 
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fund that there were ſometimes between 
one day and another very conſiderable 
changes : The needles he makes uſe of are 
very large. The declination hath varied in 
the courſe of this year from 12 degrees 55 
minutes, to 14 degrees; and in general the 

cateſt declinations have been in the months 
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of July, Auguſt, and September; but this 


rule is not without exception. 


13 inches 10 lines z. Anno 


At Utrecht 26 inches 1 line =; and the 
evaporation 23 inches 2 lines Rhinland mea- 
ſure. 

According to obſervations made at Rome 
this year by Mr. de Revillas, and ſent to the 
Academy by Mr. Amelot, miniſter and ſe- 
cretary of ſtate ; the quantity of rain that fell 
in _ city was 31 inches French meaſure, 
0, 138, 

The cold of this year was not conſidera- 
ble, for the thermometer fell no lower than 
ta 27 degrees on the 5th of February, with 
a north-eaſt wind; and on the 23d of De- 
cember following to 26 degrees +, with ſe- 
rene weather, and a north-eaſt wind. 

The thermometer was loweſt at Utrecht 
on the 26th of December. 

The heat of the year was likewiſe yery mo- 
derate; the liquor of the thermometer roſe 
but once to 72 degrees +4, on the 15th of 
July at two of the clock in the afternoon, 
with a ſouth-eaſt wind. 

At 
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was on the 20th of January at 27 inches 


ous hours in different places, it was in its 


cury during the ſtorm at Utrecht and Ley" 
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At Utrecht the greateſt height of the ther. 


mometer was on the 16th of July at noon, 

The barometer at Paris ſhewed the great- 
eſt elevation of the mercury on the 14th of 
February at 28 inches 6 lines, with cloudy 
weather and a north wind. It was ſeveral 
davs beſore and after at 28 inches 5 lines. 

On the ſame day at Utrecht the mercury 
was at 28 inches 7 lines +. 

The leaſt elevation of the mercury at Paris 


h 


with rainy weather, and a moderate well 
wind. h 

The leaſt height of the mercury at Utrecht 
was on the 19th of January in the evening 
at 26 inches 5 lines +. 

On that day there was a very memorable 
tempeſt in Holland, Germany, England, and 
at ſome of the ports of France, particularly 
at Breſt ; the fury of the ſtorm was at vari- 


greateſt violence a little after half an hour 
paſt 3 in the afternoon at Leyden ; at Mag- 
deburgh it was at half an hour paſt 4; and 
between 6 and 7 of the clock at Utrecht, 
During the ſtorm the height of the barome- 
ter was leſs at Leyden than at Utrecht. 


A table of the various heights of the mer- 


den. | 
At 
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At Utrecht. 
at noon the barometer inches lines 
way” = e 
f At 3 o'clock — 0 7 
| 3 «+ - -.$#- 6 
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Note, All theſe meaſures are taken on the 
Rhinland foot, which is to that of France as 

139 tO 144. 
| Mr. de Mairan had obſerved the height of 
dhe barometer ſeveral hours of that day, * 


PHYSICS.- 
all reductions made, the mercury is found i 
have been lower at Paris than at Utrecht. 

It muſt be obſerved, that the difference 
between the height of the mercury at Utrecht 
and at Leyden, is not quite ſo great as it ap- 
pears by the tables; becauſe the meaſures 
thoſe two towns are ſomewhat different, 

On the 28th of April at Paris a needle 0 
4 inches declined 15 degrees 45 minutes to- 
wards the north-weſt. And on the ft « 
October angther needle of 4 inches declined 
14 degrees 55 minute. 

The leaſt declination of the needle at U. 
trecht was to 12 degrees 15 minutes on the 
4th of November ; and the greateſt to 1; 
degrees 20 minutes on the 22d of June; i 
remained near a month beyond 15 degrees 
and diminiſhed afterwards. 

15 inches o line 4, 

At Utrecht 22 inches 9 lines 5 ; the quan- 
tity of evaporation was 28 inches 11 lines 
greater than that of the rain, as it very often 
happens. 

The cold of this year was very moderate, 
the thermometer having fallen only to 25 de 
grees + on the 3d of January, and to 24 de. 
grees on the 24th and 25th of February, with 
a north-eaſt wind. 

At Utrecht the greateſt cold was on the 


.Igth of February at>7 o'clock, in the mom 
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The greateſt heat at Paris was on the 3oth 
of July, and on the 14th of Auguſt at 2 
clock in the afternoon ; for the liquor of the 
thermometer, which at ſun-riſing was at 68 
degrees, roſe in the afternoon to 80 +4, the 
wind having turned to the ſouth. | 
The greateſt heat at Utrecht was on the 
24th of July at 2 o'clock in the afternoon. 
There was that day at Utrecht a ſtorm of 
hail, the ſtones of which were as big as pi- 
geons eggs, and ſome as hens eggs; there were 
ſome 2 ounces in weight, and ſome ſunk in- 
to the ground 2 inches deep. The needle 
which declined. that day 13 degrees 25 mi- 
nutes, declined after the ſtorm 13 degrees 35 
; minutes. 125 
The barometer at Paris ſhewed the great- 
eſt elevation of the mercury at 28 inches 5 
lines + on the zoth of November, the iſt, 
and 2d of December, with cloudy weather 
and a north-weſt wind : The leaſt altitude 
was 27 inches 2 lines + on the 26th and 28th 
of January, with a ſouth wind and cloudy 
weather. | 
The greateſt height of the barometer at 
Utrecht was 28 inches 3 lines on the 14th 
and 15th of November ; and the leaſt height 
26 inches 7 lines on the 2oth of October at 
11 at night. . 
The declination of the needle at Paris in 
the month of December 15 degrees 40 mi- 
nutes. 
At 
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At Utrecht the greateſt declination of the 
needle was 14 degrees from the 17th to the 
25th of Feb „and on ſome other day 
of the year; the leaſt declination was 12 de- 
grees 15 minutes on the 17th of December 
at noon. 

15 inches 10 lines 3. 

It is very ſurpriſing, that the rain which 
fell in two days alone of the month of June, 
namely, the 1oth and 11th, exceeded in 
quantity that of the four firſt months of the 
year; for that of the 1oth amounted to 10 
lines, and that of the 11th to 1 inch 5 line 
7, which makes 2 inches 3 lines 3; wheres 
the rain which fell in the four firſt months 
amounted only to 2 inches 2 lines g. 
The barometer kept during the month of 
June at a great height, it fell only to 27 in. 
ches 8 lines + on the 25th of that month at 
3 o'clock in the afternoon, with a ſouth-welt 
wind and rainy weather; on the 1oth and 
11th of that month, the days of the great 
rain, it was at 28 inches, and the reſt of the 
month it was oftner above 28 inches than 
below. 

Fhe cold of the year was very moderate; 
the greateſt cold was on the 2gth of Decem- 
ber, when the old thermometer fell to 25 
degrees: During the whole month of Janu- 
ary, the liquor | Toma deſcended to the frei- 


ing point. 
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The greateſt heat of the. fummer was on 
be 16th, 17th, and 21ſt of July, when the 
vor of the old thermometer roſe to 75 de- 
grees at 3 O clock in the afternoon. 
hy obſervations made at Montpellier the 
k greateſt cold there was on the 5th of Febru- 
ary at 7 o'clock in the morning, when Mr. 
de Reaumur's thermometer was 3 degrees 
below freezing; as it was at Paris on the 
29th of December, which was the day of the 
oreateſt cold at Paris, The greateſt heat at 
Montpellier was on the 2 iſt of July, which 
was one of the days of the greateſt heat at 
Paris; but Mr. de Reaumur's thermometer 
ener on that day was at 26 degrees 
5 and only at 25 degrees at Paris. 

The barometer marked the greateſt eleva- 
tion of the mercury on the 2008 and 3 iſt of 
January at 28 inches 7 lines; and the leaſt 
altitude at 27 inches 5 lines on the 15th of 
March. 

I obſerved ſeveral times in the courſe of 
the year the declination of the needle at by 
degrees 45 minutes. ä 

14 inches 9 lines. 6 Anue 

The rain of this year hath been diſtributed? 38. 
through the ſeveral months in a manner very 
different from what is uſually obſerved: For 
in the month of May, that. is conſidered as 
one of the moit ſerene in the year, we mea- 
ſured near 3 inches 8 lines of water, which 
equals pou nearly the quantity obterved 
| through 
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through June, July, and Auguſt, which ate 
the months wherein commonly falls the moi 
rain, occaſioned by the ſtorms that happen at 
that ſeaſon, | | 

It is perhaps this unſcaſonableneſi of the 
rains, that was in part the cauſe of the cr 
of grain not being plentiful in ſeveral provin- 
ces of France. on 

The greateſt gold was on the 8th of Jany- 
ary in the morning, the weather ſerene, and 
the wind north; the thermometer fell to 21 
degrees +, 

The greateſt heat was on the 5th of Auguſt, 
and it was felt the ſame day in divers provin- 
ces of France as one of the greateſt that had 
been ever known. The old thermometer 
roſe to 82 degrees 1. On the Zoth of Ja 
nuary, the 5th and 17th of February the 
barometer was at 28 inches 6 lines r. 
The barometer was the loweſt on the 22d 
1 March, the mercury being at 27 inches 1 

© 2. | 

On the 28th of March the declination of 
the needle was 15 degrees 10 minutes. 

19 inches 1 line 3. 

This was the moſt rainy year that we have 
had ever ſince the year 1713 ; yet it was on- 
ly as a common year of rain with regard to 
the years preceding that time. 

The greateſt cold was in the month of 
November from the 24th to the 28th, with 
ſerene weather and a gentle eaſt-wind : ou 

U 
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ae old thermometer was fallen on the 24th to 
alt 27 degrees 2, on the 25th to 26 degrees +, 
al on the 26th to 15 degrees, on the 27th to 
23 degrees. The thermometer is always 
kept in the ſame place. 

The greateſt heat of the ſummer was on 
the 2oth, 21ſt, and 22d of July; on the 
- 20th the thermometer roſe in the afternoon 
to 68 degrees r, on the 21ſt to 73 degrees, l 
and the 22d to 75 degrees 5. | 

The barometer marked the greateſt height | 
of the mercury at 28 inches 3 lines +, on the 
th, 6th, and 7th of March, with a north- 
eaſt wind ; and the leaſt height at 26 inches 
$ lines t, on the $gth of February, with a 
ſouth wind. 
There were during the months of Janu- a 
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ary and February very high winds from ſouth - 
weſt, and particularly the night between the 
th and 1th of January, which was ac- 
companied with a great ſtorm together with 
thunder and lightning, that laſted a long 
time: The wind in the night between the 
17th and 18th was ſtill more violent than the 
former, | 
I obſerved ſeveral times in the month of 
December the declination of the needle 1 5 
degrees 30 minutes. | | 
21 inches 6 lines 4. Anno 
The month of December alone, in which 70. 
there fell 5 inches o line 3, gave almoſt as 
much as the firſt ſix months of the year; | 
* Vor. II. > 4. which | 
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which occaſioned a conſiderable over-flowing 
af the river, that was greater than in the 
month of February 171 1, but leſs than that 
which happened in 1058; but I have been 
told, that the great inundation in 1658 at 
Paris was increaſed by the fall of a bridge, 
which of a ſudden barred the paſſage of the 
river. 

The cold-in the beginning of the year was 
very great. The liquor of the old thermo- 
meter, the ſame that Mr. De la Hire made 
uſe of in 1709, fell to 14 degrees on the 
10th of January, with cloudy weather, and 
a {lack north-eaſt wind. It roſe to 15 de- 
grees + the 11th, and to 27 degrees + the 
12th of the ſame month. The liquor of the 
ſame thermometer fell to 5 degrees on the 
13th and 14th of January in 1709, which 
ſhews, that the cold was then much greater 
than in 1740. The cold continued this year 
a long time. The heat of the ſummer was 
not great; the thermometer roſe but once to 
69 degrees +, which happened on the 15th 
of July in the afternoon ; in the morning it 
was at 58 degrees. The greateſt height of 
the barometer was 28 inches 5 lines + the 
zoth of June, and the 1ſt of July, with a 
gentle wind from north-north-eaſt. On the 
ioth and 11th of January, the days of the 
greateſt cold, the mercury was at 27 inches 
3 lines. On the 4th of December following 
it fell to 26 inches. 11 lines at 7 o'clock Fa 
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che evening, with a great ſtorm, and a high 
wind from ſouth-weſt, which laſted a great 
rt of that month. | 
By the obſervations of father Perot, Je- 
ſuit, profeſſor of mathematics at Lions, the 
greateſt cold there was on the 19th of Febru- 
ary. The greateſt heat at Lions was on the 
19th of July. 

We obſerved ſeveral times in the ſummer 
the declination of the needle 15 degrees 45 
minutes. 

Mr. de Reaumur obſerves, that the win Obſervati- 
ter of «1740 was chiefly remarkable for its 9750" 98 
long continuance. The birds that quit us 1740. 
before winter to viſit us again in the ſpring, 


Te, dulcis amice, reviſet 

Cum  Zephyris, fi concedes, et hirundine 

prima, 

plainly ſhewed that they are not informed of 
the actual ſtate of our climate when they re- 
move to it; they probably leave the countries 
whither they ret:re to, when they ceaſe to find 
their food, The ſwallows particularly were 
unhappy in not knowing what had paſſed here 
with as ; the greateſt part of thoſe that came 
the firſt, came only to die by hunger : They 
teed on little flies and gnats which they catch 
in the air; and in the year 1740 the air was 
peopled more late than uſual with thoſe in- 
ſect nations, of which the greateſt number 
paſs the winter under the form of nymph or 

& 2 worm : 
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worm: We have proved elſewhere that heat 
advances the transformation of theſe inſects, 
and that cold retards it, The ſwallows there. 
fore fatigued with ranging the fields of air, 
which did not afford the game that was ne- 
ceſſary for their livelihood, fell to the ground 
without ſtrength, and periſhed for want of 
nouriſhment. Mr. Bazin hath ſent me an 
account from Straſbourg, that the ſwallows 
having arrived as uſual in Alſace the begin- 
ning of April, and not finding inſects, fell 
every hour of the day at the feet of paſſen- 


gers in the ſtreets. I have taken up ſeveral 


in my hands in my gardens at Charenton, 
that were unable to fly ; and they were pick- 
ed up dying or dead in many places of Paris 
and the neighbourhood. | 8 
I know no kind of inſects to which th 

cold of this winter occaſioned any great mor- 
tality but the vinefretters, thoſe deſtroyers of 
the honeyſuckle; in conſequence of which 


thoſe who delight in gardens have had the 


pleaſure of ſeeing their honeyſuckles in beauty 
the whole ſummer, 

Several experiments and obſervations prove 
that thoſe inſets, to whom it hath been pre- 


ſcribed to live expoſed in the winter to all the 


ſeverity of cold, are in a condition to bear a 
much greater cold than that of 1709; and 
that thoſe whom that degree of cold, or 
even a leſs degree would cauſe to periſh, have 
the art to hide themſelves under ground to 2 

| depth 
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depth where the earth cannot receive that de 
gree of cold which is neceſſary for freezing: 
They have not need for that purpoſe of go- 
ing ſo deep as one might imagine, for the 
cold hath more difficulty to penetrate within 
the earth, when the firſt cruſt is frozen, than 
is commonly thought. After froſts much 
ſharper than thoſe of the year 1740, and 
which approached to that of 1709, and laſted 
longer than eight days, I cauſed a plat of 
ground to be dug, which in autumn had pro- 
duced peaſe, and conſequently the earth muſt 
be looſe ; I found that the froſt had not pene- 
trated to the depth of 4 inches : Thus in- 
ſets, that can work themſelves into earth, 
run no riſk of being expoſed to too violent a 


cold. 


By the experiments of Captain Middleton, 
at Hudſon's-Bay, the froſt penetrated ten or 
twelve feet under ground. Vid. Martyn's 
abridgement of the Philoſophical Tranſactions, 
part 11, page 471. | 

The conſequences of this winter were very 
proper to undeceive thoſe who imagined that 
in years, when the winter hath been mild, 
there reign more diſeaſes than in thoſe which 
have had a ſevere winter, and who think 
the continuance of the cold neceſſary to pu- 
rify the air ; for the year 1740 may be ranked 
in the number of thoſe which have been re- 
markable for the mortality in the ſpring 

82 throughout 
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throughout this kingdom. In the greateſt 
part of its provinces the country hath loſt a 
prodigious number of inhabitants; I know 
villages in Poictou from which half the inha- 
bitants have been falten off. 

This year may ſerve likewiſe to nip an an- 
cient prejudice, that a very cold winter is 
ſucceeded by a hot ſummer. 
The abbe Nollet hath received an account 
from London; that the greateſt cold there 
was on the 5th of January in the morning, 
and was expreſſed by a little more than ten 
degrees of our (Mr. de Reaumur's) ther- 
mometer. According 'to theſe obſervations 
the cold was felt ſooner at London than at 
Paris, but was not greater. 

The days on which the cold was the 
greateſt at Paris were the 1oth of January, 
and the 25th of February; in the firſt the 
liquor of Mr. de Reaumur's thermometer 
| deſcended to 10 degrees + below freezing, 
and in the latter to 10 degrees 3. 

We do not know exactly what was the 
degree of cold in 1709, marked by Mr. de 
Reaumur's thermometer; but we are very 
well ſatisfied that it did not exceed 15 de- 
grees + below freezing. 

This year on mount Cenis, where the 
abbe Nollet in his return from Turin to 
France left a thermometer of Mr. de Reau- 
mur with Mr. Grefly, prieſt and rector of 
the hoſpital eſtabliſhed on that high moun- 


tain, 
— 


HT 8I GVS. 


tain, the liquor of the thermometer in the 
month of February deſcended to 16 degrees 
below freezing; which marks a greater cold 
than what we had at Paris in 1709. Mr. 
Greſſy hath written to the abbe Nollet a let- 
ter bearing date the 1 5th of October 1740, 
in which he mentions that on the 12th, 
13th, and 14th of that month, the liquor 
was already fallen to 9 degrees below freez- 
ing. 

Mr. Muſſchenbrotk obſerves, that in Hol- 
land there had not been in the memory of 
man any cold equal to that of this year : On 
the 11th of January it ſurpaſſed at Leyden 
what we felt at Paris in 1709, for the liquor 
of Mr. de Reaumur's thermometer deſcended 


there on that day to 16 degrees + below freez- 


ing. Its other effects were proportionate to 
what it produced on the thermometer. Mr. 
Muſſchenbroëk ſaw in February ice which 


was 26 inches in thickneſs, and there had 


been {till hicer in January, (Vid. Vol. iſt, 
Page 5th.) | 

The greateſt cold in January was one day 
later at Leyden than at Paris, and the greateſt 
cold in February was on the ſame day, name- 
ly, the 25th, at both towns. 


We think, and we have good reaſon for 


thinking, that the great froſts come to us hi- 


ther from the north; it muſt, therefore, ap- 


pear ſingular that the moſt violent cold at 
Paris in January 1740, ſhould be felt on the 
X 4 10th 
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1oth of that month, and that the greateſt 
cold at Upſal in Sweden ſhould not be per- 
ceived till the 25th of the ſame month, 1; 
days later. All that we ſhould conclude 
from it however 1s, that the winds which 
had brought to Upſal the cold of the 25th, 
had not reached to us, or that they were 
croſſed in their paſſage by other currents of 
air which warmed them; for in the da 
ſucceeding the 25th, the degree of cold was 
not very ſharp at Paris : But it was very con- 
ſiderable at Upſal on the 25th, ſince it cauſed 
the thermometer of Mr. de Reaumur to de- 
icend to 19 degrees below freezing. 


Mr. de Maupertuis obſerved at Torne, in 


the month of January 1737, the thermometer 
of Mr. de Reaumur at 37 degrees beliw 


freezing. Vid. Vol. It, Page 280. 


N. B. Mr. du Hamel began this year à very 


uſeful work, which be intitled Botanico-Mete- 


orological Obſervations; from which I ſhall 
give farticular extracts in the botanical part 


of this work, 


12 inches 10 lines. 

The rain of the month of April, which 
contributes much to the crops of hay, was 
only 2 lines; in conſequence of which the 
burden was very ſmall, but it was a little re- 
paired by the after-graſs in autumn, which 
came after the rains in September. 


The 
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The cold of the winter was not great; 
the liquor of the old thermometer was fallen 
on the 26th of January, in ſerene and calm 
weather, to 18 degrees. During the months 
of February, March, and April, it ſcarce 
reached to freezing. | 

The greateſt heat of the ſummer was on 
the 7th and 8th of Auguſt; on the 7th of 
Auguſt about ſun-riſing the thermometer 
was at 61 degrees +, and roſe in the after- 
noon to 73 4; on the 8th of Auguſt in the 
afternoon it was at 75 degrees -. 

The mercury of the barometer kept at a 
great height the whole year; it was at 28 
inches 7 lines, the 18th of February, and at 
28 inches 6 lines + the 23d of November, 
with a great fog. It was * fax times at 28 
inches 6 lines, with different ſorts of wea- 
ther, ſometimes clear and ſometimes foggy. 
Its leaſt height was at 27 inches 5 lines +, 
on the 19th of September, and at 27 inches 
6 lines + on the 2oth of the ſame month, 
with rainy weather. : 

I obſerved ſeveral times during the year 
the declination of the compaſs with a needle 


of 12 inches, and found it 15 degrees 35, 


or 40 minutes north-weſt. 

The quantity of rain that fell at Leyden 
this year, from the obſervations of Mr. Muſl- 
chenbrock, was 18 inches, which is Zhere 
reckoned a dry year, the quantity being com- 
munibus annis 24 inches; it was one of the 

moſt 
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moſt remarkable years ever known in Hol. 
land for the abundance of their harveſt, and 
the fineneſs of the weather. | 

The greateſt hci "it of the mercury in the 
barometer at Leyden h ear was on the 
17th of March, with city weather, and! 
gentle north-weſt wind, at inches 7 lines 
7; the leaſt height was 27 inches 4 lines *, 
with cloudy weather, and a very high wind 
from welt, 

On the 7th of Auguſt at 20 minutes paſt 
10 oclock at night, there was ſeen at Ley 
den to riſe from the earth, and mount into 
the air, a fire reſembling a flaſh of lightning, 
which diffuſed fo great a light that one might 
have ſeen upon the floor a very fine needle, 
This light was very brilliant, and accompa- 


nied with a little noiſe; it laſted no longer 


than a flaſh of lightning, and formed in the 
ſky a ſpout of fire about 15 minutes broad, 
which extended in meanders the length ot 
20 degrees. It did not emit any ray; by li- 
tle and little it aſſumed the figure of a globe, 
and was changed into a white and luminous 
cloud, ſo thick that it concealed the ſtars; 


but by degrees it became leſs thick, and re- 


ſembled the via lactea, through which yo! 


perceived the ſtars : This cloud began to dif 


appear at the eaſt, and intirely vaniſhed at 
the welt. 


N. B. There have been many luminous ni. 


teers mentioned in the courſe of the hijtory 9 
| 2 1 


1H 


he Academy, ꝛchich I have not troubled the 
reader with; becauſe they were of the ſame 


this being ſomewhat fingular, and coming from 
good an authority as Mr. Muſſchenbrotk, I 
was unwilling to omit it, I beg leave to ob- 
erve, that any uncommon luminous meteors 
were ſometimes called by the ancients comete ; 
thus Virgil, | 


Non alias cœlo ceciderunt plura ſereno 
Fulgura: nec dirl roties arſere comete, 


The quantity of rain that fell at Upſal this 
year, obſerved by Mr. Celſius, was 16 inches 
+ Wo lines 5. 

The greateſt height of the barometer here 

vas 28 inches 8 lines 2, on the 1 5th of March, 
; With ſerene weather, and a moderate north 
- Wvind; and on the 16th of October, with 
| Weloudy weather, and the wind W. N. W. 
The leaſt height was 27 inches 2 lines, 
on the gth of September, with rainy wea- 
ther, and a north-weſt wind. 
At Montpellier, according to the obſerva- 
tons of Mr. Bon, the cold was greater in 
1741, than in 1740; for in the latter the li- 
u auor of Mr. de Reaumur's thermometer did 
. Jiot deſcend to freezing; whereas in 1741 it 
ell to 3 degrees below freezing. 

12 inches 9 lines +. 

Which ſhews it to have been a dry year; 
Fer the harveſt and vintage were plentiful, 
but 


lind as that mentioned vol. In, page 37: But 
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April, with ſerene weather and a high win 


FISICYS 
but the crop of hay was very ſmall. Th 
huſbandmen have attributed the abundanc 
of corn to the long continuance that thi 
ſnow, which fell the ad of January and th 
iſt and ad of March, made upon the ground 
and the ſmallneſs of the crop of hay to th 
dryneſs of the month of May. 

The cold of this year was very great, an 
the greateſt that had been felt ever ſince th 
year 1709. It began with ſnow, which fei 
the 2d of January, and continued increaſinMur 
till the roth. The old thermometer on tha 
day was at 8 degrees x. The ſeverity of thi 
winter continued a long time, | 

The heat in the beginning of July w: 
very conſiderable, it approached nearly to thi 
greateſt heat that hath been obſerved in thi 
country. The liquor of the old thermome 
ter roſe on the 2d of that month at half a 
hour paſt 2 in the afternoon to 80 degrees. 

The mercury in the barometer kept at 
great height during almoſt the whole year 
it was at 28 inches 6 lines on the 13th q; 


from north-eaſt ; at 28 inches 5 lines +, 0 
the 11th and 12th of the ſame month, witl 
cloudy weather, and a gentle north eaſt wind 
and on the 15th, with calm and ſerene wea 
ther. 

The leaſt height was 27 nckes 2 lines 


on the 11th of October and the 4th of De 
| cembe 
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nber, with cloudy weather and a gentle 
wth eaſt-wind. | 

On the 26th of May and the 2d of June, 
1ncedle of 12 inches declined 15 degrees 40 
inutes; on the 21ſt of September a needle 
inches declined 15 degrees 10 minutes. 
The depth of rain that fell this year at 
yden was 23 inches 6 lines +; but the 
int fix months were very dry, there having 
kllen only 5 inches 6 lines. 

The greateſt height of the mercury in the 
krometer was 28 inches 6 lines + on the 
2th of May, with ſerene weather and a 
prth wind. 

The leaſt height was 26 inches 9 lines 
n the 14th of October at noon, with a high 
ind from ſouth-weſt and cloudy weather; 
be mercury was in the morning at 27 inches 
o lines. a 
Mr. Muſſchenbrock reports, that there 
ath been a great quantity of field-mice, 
mich have ravaged the meadows and the 
eds; they have intirely eaten up the graſs 
ſome paſturages, and when graſs failed, 
ey deſtroyed the leaves and fruits of trees: 


RR a_ So of 


ouſand in a day, He mentions, that he 
ad ſeen the borders of ſome ditches pierced 
ke a ſieve with holes, where they lodged, 
id had counted fifty of theſe holes in the 


ace of a ſquare perch. 
9 rue The 


de number of them was fo great, that a 
le countryman hath killed five ar fix 


317 


— — 
— r 


EW — — 
r 


- * * 
— FO OE —— — 
— 


— 2 * - 
_- MS 


* 
o 
: 
: i 
1 * 
1 


tas 


W 


— 


— 


nnd 


813 


Anno 
1743. 


greateſt part of France, was not perceived 


PHYSICS. 


The great cold that there was this year 
the neighbourhood of Paris, and in th 


Languedoc; on the contrary, at Montell: 
it hath been leſs than in the preceding yea 
the liquor of Mr. de Reaumur's thermom( 


ter fell no lower than 1 degree below free i 
ing on the 4th and 5th of January and tl 
22d of February; whereas in 1741 it fe ' 
to 3 degrees below freezing. The heat like { 


wite at Montpellier this year hath been le 
than in 1741, for the liquor of the thermo 
meter rote no higher than to 26 degrees 

on the 5th of Auguſt; whereas in 1741 

roſe to 28 degrees on the 24th of July, an 
the 12th of Auguſt. 

13 inches 2 lines +. 
The greateſt height of the barometer w: 
28 inches 7 lines on the 2d and 21ſt of 
nuary, the 12th and 23d of December fo 
lowing, with great fogs; and the leaſt heig 
was 27 inches 6 lines + on the 18th of Jul) 
with cloudy weather, and a high wind fro 
ſouth-welt. | . 

Mr. Allaman of Leyden hath ſent wordt 
the abbe Nollet, that on the 2d of Janua 
this year, with a weſt wind, and during a 
abundance of rain, the barometer was hig 
er at Leyden than had been known for 4 
years; the mercury was mounted to 25 | 
ches 8 lines +. The height at Paris that da 


was greater conſidering the different clev: 
tio 
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ons of the two places. By divers levellings 
che river Seine from Paris to its mouth it 
opcars, that the great hall of the obſerva- 
pry is between 45 and 46 fathom higher 
than the level of the ſea, which anſwers to 
bout 4 lines + of height of mercury, and 
yould give to the barometer on the ſea ſhore 
hat day 28 inches 11 lines 5; now Leyden 
g its ſituation being much leſs high than 
Paris, the height of the mercury there was 
ot ſo great in proportion as with us. 

The greateſt heat of this year happened on 
he 17th of June, when the liquor of. the, 
jd thermometer roſe at 3 o'clock in the af- 
trnoon to 74 degrees 3: The greateſt cold 
was on the 7th of January, when the liquor 
if the old thermometer fell to 22 degrees. 

| obſerved ſeveral times in the courſe of 
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he year, with a needle of 4 inches, the de- 95 
dination to be 15 degrees 10 minutes. Anno | 
16 inches 10 lines. 1744. ; 


The cold of this year was pretty ſharp ; The me- 
he Seine was frozen on the 11th of Janu- teorologi- 
y in the morning with a north-eaſt wind © obfer- 
gentle and ſerene ; the old thermometer was continucd 
len at 21 degrees 1. The 14th of January | ll 
"as the coldeſt day of the year; the ther- chy. 
nometer was at 20 degrees. | 
The greateſt heat was on the 29th of June 
the afternoon ; the old thermometer was 
73 degrees, the wind north-weſt and gen- 


le, and the ſky ſerene. | : 
The 


— of tioning another peſtilential diſorder that : 
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The mercury kept at a pretty great height} 
during this year; it was at 28 inches 5 line 
the 4th of January, with a flack north-ea 
wind and ſerene weather ; and the 26th and 
28th of the ſame month, with a great fog 
The leaſt height of the barometer was 2 
inches 5 lines the 14th of April, with 
high wind from ſouth-weſt, 

On the 17th, 18th, 2oth, and 21ſt of Jul 
a needle of 4 inches declined 16 degrees 1; 
minutes. 

This year the diſorder amongſt the hornet 
cattle committed great ravages in Burgund 
By curious experiments made by the marqui 
de Courtivron it appeared, that the hides ta 
ken from cattle that had died with the infec 
tion, were not contagious to the ſpecies, and 
conſequently that they might with ſafety be 
dreſſed into leather, | 


T beg leave to take this opportunity of men 


common amongſt ſheep, and is called in ti 
weſtern parts of England cothing : The orig! 
of this diſorder was diſcovered by the famau 
Mr. Pecquet, the great diſcoverer of the ibo 
racic duct. 


Extract of a letter from Mr. Pecquet, Jul 
9. 1668. 


« Laſt monday we were aſſembled in ti 
“ king's library, in order to ſearch in ſet 
« animals for a confirmation of a duct whic 
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ve had found in ſome to convey the bile 
« into the cyſtis, and the mouth of which is 
* cloſed by a valve of a very particular ſtruc- 
10 * ture, that hath not yet been deſcribed. 
As we were ſearching for this valve in the 
liver of a ſheep, we found in the cyſtic 
duct amongſt the bile ſeveral worms that 
« were ſtill alive. Our butchers aſſure us, 
I © that the worms which we had found are 
very often ſeen in the livers of ſheep, but 
« that in truth it is only in ſuch as are diſ- 
«© eaſed; and that they have obſerved, that 
this happens to the ſheep when they have 
« eaten of a certain herb, which we found 
* to be the fideritis glabra arvenſis. 
C e But the remark that the butchers make 
upon it is very curious, which is that theſe 
"MW © worms are intirely reſembling the leaf of 
« the herb; which we found in effect to be 
true. Vid. Tom. 10, pag. 476. 


12 inches 5 lines 2. Aa 


At Niſmes the quantity of rain that fell ““?“ 
this year was 43 inches 3 lines, inſomuch 
that the whole country hath been almoſt 
drowned with floods. 

The quantity of rain at Toulon was 27 
inches 5 lines 2; which is much beyond what 
commonly falls even in rainy years. I 

The greateſt cold was on the 14th of Ja- 
nuary ; the old thermometer marked 11 de- 
grees 2. 


Vor. II. Y The 
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The greateſt heat was on the 6th of July 
the thermometer was at 69 degrees. 


The greateſt cold at. Niſmes was on the 


20th of January, the thermometer of Mr 


de Reaumur marking 8 degrees : At Paris 
on the 14th of January, which was here 
the coldeſt day, the thermometer of Mr de 
Reaumur marked 10 degrees 4. At Niſmes 
the hotteſt day was the 17th of July, the 


ſame thermometer marking 31 degrees + 


2 


On the 6th of July, which was the hotteſt 
day at Paris, the thermometer of Mr. de 
Reaumur was riſen to 24 degrees + aboy 


freezing. 

The barometer at Paris ſhewed the great 
eſt elevation of the mercury at 28 inches 9 
lines * on the 2oth of February, with a cold 


eaſt wind: It fell the loweſt to 27 inches 4 
lines on the 26th of November, with a ſouth. 
weſt wind and a great fog. 


At Toulon the barometer roſe the higheſt 
on the 3d of January, the mercury being at 
28 inches 5 lines with calm and fine wea- 
ther : The leaſt height of the mercury was 
27 inches 4 lines on the iſt of December, 
the wind at weſt-north-weſt. 

On the 17th, 18th, and 19th of May, a 
needle of 4 inches declined at Paris 16 de- 
grees 15 minutes towards the north-welt. N 


* This is the higbeſs that hath been mentioned through the 
whole courſe of the regiſter. 


. 


A needle of 4 inches at Toulon declined 
during the firſt fix months of the year near 
WM 17 degrees. 
The thermometer of Mr. de Reaumur 
ell the loweſt at Toulon on the 23d and 
24th of January, marking 7 degrees &; and 
it roſe the higheſt on the 16th of July, 
marking 24 degrees. 

Mr. Sarrau hath written from Bourdeaux 

that there had fallen in that town this year 
zo inches 8 lines of water. 
0 By comparing all theſe obſervations, it 
pears, that there hath fallen much more 
vater towards the ſouthern parts of France 
than at Paris, and that the greateſt cold and 
the greateſt heat which happened at Paris, 
have preceded by ſome days thoſe of Nitmes 
ad Toulon. | 

14 inches 5 lines 3. 

The greateſt cold was on the 15th of Fe- 


ien to 18 degrees 5, That of Mr. de 
Raumur marked 7 degrees 2. 

The greateſt heat was on the 1 5th of July: 
te liquor of the old thermometer roſe to 69 
degrees 3, That of Mr. de Reaumur mark- 
d 26 degrees =. 

The greateſt elevation of the mercury was 
tb 28 inches 5 lines on the 22d of November, 
wth a violent north-weſt wind. It fell the 
„oweſt to 26 inches 11 lines on the 13th of 

1 2 March, 


bruary; the liquor of the old thermometer 


323 


Anno 
1746. 


324 


Anno 
1747. 


PHYSICS. 


March, with a ſouth-weſt wind accompanied 
by a fog. 
On the 24th and 25th of June, a needle 


of 4 inches declined 16 degrees 15 minute) 
north-weſt. 0 
This yeer Mr. Malouin began à very uſefy \ 
work, containing monthly obſervations on th 
ect of the variations of the air in differey 
diſeaſes ; of which I ſhall give an account il” 
the medicinal part of this work. f 
The number of births this year at PariWii 
was of legitimate 18347, of illegitimate 32820 
total 21629: Of which 11040 males, an" 
10589 females. The number of deaths a) 
mounts to 18051, namely, of males 9418, offi 


females 8633. 
16 inches 9 lines 4. p 
The greateſt cold of the year was in th" 

night between the 13th and 14th of Janul 

ary: The thermometer of Mr. de Reaumu0 


marked 11 degrees à below freezing, an? 

the old thermometer was fallen to 11 de 

grees, N 
g 


The reader will pleaſe to remember that t 
freezing point of the old thermometer vas 
degrees. 


The greateſt heat was on the 6th of Sep 
tember : the thermometer of Mr. de Reau 
mur was at 27 degrees + above freezing; a 
the old thermometer was at 77 +. 7 

N 


Nies \ 

The greateſt height of the barometer was 
18 inches 1 line on the gth and 1oth of 
March, with a north-eaſt wind: It fell the 
loweſt to 26 inches 11 lines on the 23d of 
November, with a very violent wind from 
. S. W. | 

On the 2oth, 21ſt, and 22d of July, a 
needle of 4 inches declined 16 degrees 30 
niautes north-weſt, 

The Academy hath already related ſeveral 
nſtances of the danger of ſounding bells, or 
of exciting any other violent commotion in 
the air, when a ſtorm 1s hovering over you. 
Mr. du Hamel hath mentioned a new acci- 
lent of this kind, which happened near Plu- 
ers; the thunder fell preciſely on the ſtee- 
le where they ſounded the bells. It is to be 
viſned, that reaſon and experience could de- 
troy a prejudice ſo contrary to all the laws 
of phyſics, and whoſe conſequences might 
prove ſo fatal. 


The number of births this year at Paris 


was 21815, namely, legitimates 18446, ille- 
atimates 3369. The number of deaths 
158, of which 9592 males, and 8 566 fe- 
males, 

There were admitted into the Hotel-dieu, 
n the courſe of this year, 17958 patients. 
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17 inches 3 lines 5, Anno 
The greateſt cold was in the night between 76. 


lhe 12th and 13th of January : The liquor 
af the old thermometer was fallen to 12 de- 
Y 3 grees 
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grees 1; and that of Mr. de Reaumur to 10 
degrees + below freezing. 

The greateſt heat was on the 244 of 
June ; the old thermometer roſe to 82 de. 
grees 4; and Mr. de Reaumur's to 29 de- 
grees + above freezing. — 

On the 26th of November, with a ſouth. 
eaſt wind and a great fog, the mercury was 
riſen to 28 inches 6 lines +; and on the 
26th of December, with 4 very violent 
ſouth-weſt, it was fallen to 26 inches 5 lines, 

There were born in the courſe of this year 
21336, of whom 17907 legitimate, 3429 
illegitimate, 10959 males, and 10377 fe- 
males. 

There died 19529, of whom 10265 were 
males, and 9264 females. 

Note, That we always include the deaths 
in religious houſes, of foreigners, &c. 

The number of patients received into the 
Hctel-dieu in the courſe of this year was 
19691. | 

19 inches o lines . 

The greateſt cold was in the night between 
the 5th and gth of February; the old ther- 
mometer was at 18 degrees, and Mr. de 
Reaumur's at 6 degrees 4 below freezing. 

The greateſt heat was on the 13th of July 
at one o'clock in the afternoon : the liquor 
of the old thermometer roſe to 83 degrees 
(which it had never done before) and Mr. 


de Reaumur's to the fame height as the 
5 laſt 


CO 
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laſt year, namely, to 29 degrees d above 
freezing. 

On the 29th of November, with an eaſt 
wind, and a thick fog, the mercury roſe to 
28 inches 6 lines 1 on the 18th of Fe- 
bruary, with a violent ſouth-ſouth-weſt wind, 
it fell to 26 inches 4 lines. 


The 10th and 11th of June a needle of 4 
inches declined 16 degrees 30 minutes north- 
welt, 


Advertiſement, The quantity of rain that 
falls at a nedium at Paris was at firſt eſtabliſhed 
at about 19 inches, by comparing the ten 
firſt years; but in 1708 or 1709, that is to 
lay 20 years after the beginning of theſe ob- 
ſervations, it was neceſlary to reduce the e- 
dium to about 18 inches 8 lines. In 1718 
complete, it was ſtill nearly in the ſame pro- 
portion; but in 1728 it was reduced to 17 
inches 3 lines; and laſtly, in 1743 the me- 
dium deduced from the ſum total in the ſpace 
of 55 years, was no more than about 16 
inches 8 lines. We receive this computation 
from a note that Mr. Maraldi hath commu- 
nicated to us on this ſubject. 


Hiſtory 1743, pag. 16. 


The total number of perſons dead at Paris 
in the courſe of this year 1749, amounts to 
19607. | 
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There have been born in the ſame time 
22933, of which number 3775 have been 
carried to the Foundling Hoſpital. 
There were admitted into the H6tel-Diey, 
in the courſe of the year, 2 1082 patients, 
Various Nothing perhaps would be more uncertain 
invances in phyſics than the degrees of cold and heat, 
Give cold. if we were reduced to refer them to the te- 
nels. ſtimony alone of our feeling: It was neceſſary 
therefore to contrive ſome method of com- 
paring the degrees of heat and cold, by exact 
and preciſe meaſures; and this method is the 
thermometer. Before the invention of this 
inſtrument, there was no way of knowing 
the different degrees of cold but by the ef- 
fects, and it is in this manner that ſome hi- 
ſtorians have been able to preſerve to poſterity 
the remembrance of ſome memorable win- 
ters. Calviſius reports, for example, that in 
the year 859 of the Chriſtian æra, the Adri- 
atic ſea was frozen in ſuch manner that one 
could go on foot from Terra Firma to Ve- 
nice. The ſame thing happened, according 
to Sydenham, in 1709. 


J do not know what Sydenham they mean; 
but it cannot be the famous Sydenham. 


The degree of cold in 1709 hath been a 
long while conſidered as the greateſt ever 
known in this climate; and indeed the fad 


conſequences it had, and which have but 
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ceaſon to think that a greater degree of cold 


would be capable of deſtroying all organized 
bodies in the climate where it ſhould be felt : 
We were confirmed ſtill more in this notion 


by the cold that had been obſerved in Iſeland 


at the ſame time, which was found to have 
been leſs ſevere than what was felt at Paris. 


But fince obſervers have been multiplied, 


and the genius of ſcience hath ſpread itſelf 
into the more northern parts of Europe, we 


find that the degree of cold, which had been 


conſidered as the greateſt that organized bo- 
dies can ſuſtain, fell very ſhort of that which 
is experienced every year in certain climates, 
without any conſiderable injury to the men, 
animals, or plants of the country. 


By the obſervations of Mr. Delifle, who 


reſided ſeveral years at Peterſburg, the cold 
of the 27th of January 1733, cauſed the 
thermometers, which were expoſed to the 
open air, to fall to the degree .that anſwers 


to the 27th below freezing in Mr, de Reau- 


mur's. By conſidering that the cold of 


1709, would have made the thermometer of 


Mr. De Reaumur deſcend only to 15 degrees 
, we ſhall eaſily form a judgment of the ri- 


gour of the ſeaſon at Peterſburg : This was 


the farſt great froſt that had been obſerved 


there with exactneſs; but altho' it may ap- 


pear to us extreme, and that whilſt it laſted 
no one could be expoſed to the air, even 


rapped in the beſt furs; yet Mr. Deliſle 
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hath heard fince his return, that in the year 
1747, and the beginning of 1748, they had 
obſerved a much more Pers roſt at Peterſ. 
burg, the thermometer having fallen to the 
degree that anſwers ta the zoth in 7hat of 
Mr. de Reaumur. 1 

How intenfe ſoever this laſt degree of cold 
may appear; yet it is ſtill but moderate, if 
compared with what hath been obſerved in 
different parts of the world. 

For example, the gentlemen of the Aca- 
demy that went into Lapland, in order to 
meaſure the degree of the polar circle, found 
the thermometer of Mr. de Reaumur to fall 
to 37 degrees below freezing. Vid. vol. iſt, 
page 280. 

Probably they muſt have felt a cold very 
nearly approaching to it at Quebec in 1744. 
Mr. Gautier reckons that his thermometer 
would have fallen to the 33d degree of Mr. 
de Reaumur's; we ſay reckons, for the mer- 
cury having been collected into the ball after 
the 32d degree, he could not have the ut- 
moſt boundary of cold but by eſtimation, 


A violent coldnefs, altho' not equal to the for- 


mer, was felt at Aſtracan in 1746, the ther- 
mometer there having fallen to 24 degrees 7 
below freezing. 

It is worthy of remark that Qu.bec, and 
Aſtracan, are placed nearly under the paral- 
lels of 46 or 47 degrees, which anſwers to 
the heart of France; an evident proof ww 
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the degree of cold doth not always depend on 
the latitude of the place, where it is obſerved. 
We ſhall ſtill be better convinced of this by 
obſerving that at Kirenga, on the frontiers of 
China, the cold hath been found to make 
the thermometer of Mr. de Reaumur de- 
ſcend to 66 degrees 5, altho' this town is 
in the latitude only of 57 degrees and half, 
which correſponds pretty nearly with that of 
Riga, and the north of Scotland, where they 
experience nothing like it. 

The greateſt cold which Mr. Delifle hath 
been able to diſcover 1s, that which was ob- 
ſerved at Veniſeiſk in Siberia, on the 16th of 
January 1735 in the morning, the thermo- 
meter having fallen for ſome hours to 70 de- 
grees below freezing; we ſay ſome hours, 
becauſe in reality two hours before, and two 
hours after, it was a great deal higher. 

This laft mentioned cold is the greateſt 


that hath been hitherto obſerved. 


There are ſome curious obſervations on the 
natural hiſtory of Siberia, and its exceſſive 
coldneſs, in the Flora Sibirica, five Hiſtoria 
Plantarum Sibiriæ; of which an extract hath 
been given by the ingenious Dr. Fothergill, in 
the . Tranſactions Ne. 486, Page 
248. 


If we may judge by the effects, we ſhall 
find perhaps as terrible inſtances of cold re- 
lated in ſeyeral voyages, 


There 
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There is, for example, the utmoſt reaſon 
to believe that it was to an equal degree of 
cold that Captain Willoughby was expoſed, 
when ſeeking the patiage to China by the 
north ſea in 1552, the ice ſtopped him at 
Arzina in Lapland uncer the latitude of 6 
degrees, where he was found dead with all 
his crew the year following. 

The Dutch who, in attempting the ſame 
pailage, were obliged to ſpend the winter at 
Neva Zembia in 1590, preſerved themſelves 
from death, which the rigour of the ſeaſon 
would infallibly have cauſed, merely by ſhut- 
ting themſelves up in a cloſe hut, and keep- 
ing a continual fire ; notwithſtanding this care 
they had a good deal of difficulty to keep 
their feet from being frozen ; their clothes 
and their furs were continually covered with 
ice, and the ſherry wine was ſo perfectly 
frozen into a maſs, that they diſtributed it one 
to another by pieces. | 

But to form a judgment agreeable to the 
precautions that are uſually taken againſt cold, 
and which Mr. Delifle, who hath taken them 
a long while, is better acquainted with than 
any one; we know nothing comparable to 
the cold that Captain Middleton experienced 
in the habitation of the Engliſh in Hudfon's- 
Bay, under the latitude of 57 degrees 20 
minutes. 

Fid. Martyn's Abridgment of the Philoſophi- 

cal Tranſattions, Part 11, Page 2 
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The houſes of this habitation are built of 
ſtone, and their walls are two foot thick; 
the windows are very narrow, and furniſhed 
with thick ſhutters on the inſide, which are 
kept cloſed at leaſt 18 hours every day. They 
make up great fires in ſtoves four times in 
the day, and carefully ſtop up the chimnies 
as ſoon as the wood is brightened into a glow- 
ing coal ; they light themſelves at night with 
red-hot * bullets twenty-four pounders, ſu- 
ſpended before the windows. Notwithſtand- 
ing all theſe precautions, their liquors, not 
even excepting the brandy, are frozen in the 
ſmalleſt and the warmeſt cloſets; and all the 
inſide of the chambers, and the beds are co- 
vered with a cruſt of ice ſeveral inches thick, 
which they are obliged to ſcrape off every 
day. 

8 furs they wrap themſelves in, 
no one is able, during this rigorous cold, to 
expoſe himſelf to the external air without 
danger of loſing, when he returns into warm 
places, the ſkin from off his face and hands, 
or even having his toes and fingers frozen. 
The lakes of ſtagnating waters, which are 
no more than 10 or 12 feet deep, freeze quite 
to the bottom : The ſea freezes pretty near 
the ſame thickneſs; altho' the ice may be 
no more than 8 or 9 feet deep at the mouth 
of rivers, and in places where the tide is 
ſtrong, thoſe enormous maſſes of ice ſome- 

dh times 

* 1; the French, Poulets de vingt-quatre, rougis au feu. 
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times ſplit with an horrible noiſe, which e- 
quals the ſound of the loudeſt cannon. 


Eraque diſſiliunt vulgo, 1 e rigeſcunt 
Indute, cœduntque ſecuribus Bumida vina, 
Et tote ſolidam in glaciem vertere lacunz, 


As to the earth, Mr. Middleton thinks that 
it is never intirely unfrozen ; for having cau- 
ſed it to be dug to the depth of five or fix 
feet during the two months of ſummer, he 


found it frozen and white as ſnow. 


This agrees with the poetical, and, which 
hath hitherto been thought imaginary, deſcripti- 
on in Virgil, 

Sed jacet aggeribus niveis informis et alto 

Terra gelu late, ſeptemque adſurgit in ul- 

nas. 

Semper hiems, ſemper ſpirantes frigora 

. 

However plauſible therefore the reaſons 
were for thinking, that a cold much greater 
than that of 1709, would not have let either 
animals or plants ſubſiſt; yet experience hath 
decided the contrary: Phyſical aſſertions 
which are not immediately ſupported by facts, 


Are lite the baſeleſs fabric of @ viſion; 
And like this unſubſtantial pageant faded 
Leave not à wrack behind, 


Hiſtory 1749, pag. 1. 
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One is apt to think that nothing is better Of dew, | 

known than dew ; we give this name to a kay. 
moiſt vapour that is found in the morning on 
the ground, and on the leaves of plants in 


the country, 


Frigida vix eels noctis deceſſerat umbra, 
Cum ros in tenera pecori gratiſimus herba : 


We call a dampneſs that which appears to 
fall in the evening, and is perceived to wet 
linen and clothes: It is hat in the morning 
only which is called dew. One might ima- 

ine from this diſtinction, that there is an 

interruption in this moiſture, and that it is 

not equal through all the hours of the night; 

but obſervations ſhew the contrary, and in- 
form us, that if there are in the night any 

intervals of time, wherein it is not perceived, 

there are likewiſe whole nights which are 

intirely exempt from it; and this is owing 

to particular cauſes, ſuch as wind, weather, 

cold, Sc. | 

Thoſe who have made no other reflec- 
tions on dew than ſuch as preſent them- 
ſelves naturally, think that all the moiſture 
one finds in the morning on plants and up- 
on the ground comes in reality from above; 
but when the affair is examined with more 
attention, one ſees that at leaſt a great 
part of the dew ariſes from the earth itſelf 
and the plants, and keeps hanging to their 
ſurface. Mr, Gerſten who hath made a diſ- 

ſertation 
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ſertation * on this ſubject in particular, hath 
even thought that there fell no dew from 
above on the ground, and that all which 
we ſee under the form of dew aroſe from 
the earth or plants, on which it keeps hang- 
ing in pearls till the heat of the day hath 
diſperſed it. | 

This opinion of Mr. Gerſten was not new, 
and we find in the hiſtory of the Academy 
for 1687, that ſome perſons of the company 
had advanced, that the dew roſe from the 
earth and did not deſcend from above, be- 


cauſe they found under glaſs-bells as much 


dew as in other places expoſed to the air; 
it is probable, that ſince that time ſeveral 


perſons have been of the fame ſentiment; 


one finds even traces of it in ancient authors: 
But Mr. Gerſten did not derive his notion 
from thence; he had given in the work | 
which we have cited a new explication of the 
riſings and fallings of the barometer that did 
not agree with the deſcent of dew ; this made 


him think of examining the thing with more 


attention, than had hitherto been done. He 
had already obſerved in gardens that the graſs 


was full of a moiſture in the evening, and 
covered with very 2 little drops, 


whilſt the leaves of trees, and plants that 


were more raiſed from the ground, had not 
the leaſt appearance of it; he remarked more 
over that all the plants had it not __— 

at 


* Chrift. Lud, Gerſtan Tentam. Francof. 1733» 
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that on ſome it was very abundant, whilſt he 
could ſcarc2 perceive it on others. 

We ſhall not relate a great number of ex- 
riments, that were made by Mr. Gerſten, 
altho' ſome of them are extremely curious; 
but the reader will ſee by thoſe which we 
ſhall give an account of afterwards, that it 
was neceſſary, in order to draw certain and 
exact conſequences, to have a knowledge of 
ſeveral facts, the diſcovery of which was re- 
ſerved for Mr. Muſichenbroek ; who after 
having verified the greateſt part of Mr. Ger- 
ſten's experiments, at firſt ſubmitted himſelf 
to his opinion, but he hath fince changed, 

and is fixed in acknowledging ſeveral forts of 
dews, of which one more denſe than all the 
others riſes from lakes, rivers, and marſhes. 


It is this the riſing of Thetis is compared ta 
by Homer, 

Kagraniuus & dvd Tons GAS, NT GIXAN* 

A ſecond 5 from plants and from 
the earth itſelf. 

This 7s what T take to be meant by Virgil 
in the word halantes, 

Invitent croceis Halantes floribus horti, 

And Ovid particularly applies it to the 

earth, 

i repetebam frigus, et umbras, 

Et, quæ de gelidis halabat vallibus, auram; 
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And a third falls from above. Mr. Muf. 
ſchenbröek founds the exiſtence of this laſt 
on a great number of experiments which he 
hath made upon the leaden terras of the ob- 
ſervatory at Utrecht; it was not poſſible that 
any vapour ſhould riſe from this terras of 
lead, yet ſeveral bodies which he expoſed 
there received dew on their upper furface ; 
from whence Mr. Muſichenbroek concludes, 
that there is really a dew that falls. 

Several obſervations and experiments re- 
peated very often, and which always proved 
uniform, leave no longer any doubt with 
me concerning the nature of dew, at leaſt 
with regard to its ing or falling; and I 
think one may be ſatisfied that it ſes only 
from the earth and plants ; that this moiſture 
or this vapour conſiſts of an infinite number 


of little. aqueous globules extremely light 


with which the air is loaded, and which it 
carries with it whitherſoever it is driven by 
its fluctuating motion : Thus the bodies 
which are met by this aqueous vapour, re- 
ceive it in all the parts of their ſurface, and 
are immerſed all at once. 

In the experiments of Mr. Muſlchenbroek 
where bodies expoſed on the leaden terras 
received dew on their upper ſurface, it is 
true, the moiſture did not come from the 
terras, but it roſe from the earth, and from 
the plants round about ; it came ſucceſſively, 


and by the vehicle of air to the terras of lead; 
it 
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it was afterwards diffuſed through all the air 
that was above this terras, and faſtened to 
the bodies which were expoſed to receive it: 
If Mr. Muflchenbroek had attended to the 
time when the dew began to be perceived on * 
the terras, he would have remarked, that it 
was ſenſible a long time before at the foot of 
the tower, on whoſe ſummit he made the 
obſervation ; I even doubt not but if he had 
raiſed a mirrour or a piece of glaſs to fix 
feet above the leaden terras, he would have 
found drops of dew attached to the inferior 
ſurface of the glaſs, as ſoon, and in as great 
quantity as on the ſaperior ſurface : This 1 
cannot doubt of from experiments I have 
made along the different heights of the ſteps 
of a ladder, I placed two ladders oppoſite 
each other, joined at their tops, ſpreading 
wide aſunder at their bottoms, and ſo high 
as to reach thirty-two feet. To the ſeveral 
ſteps of theſe I faſtened large ſquares of 
plaſs, and ſet them in ſuch manner, that 
they ſhould not ſhade or over-hang one an- 
other, It was plain that if the dew deſcended 
without firſt riſing, the top ſquares muſt be 
firſt wetted, and that on their upper ſurface ; 
but on the contrary, if the dew firſt aſcend- 
ed from the earth, the bottom ſurfaces of the 
lower panes muſt firſt receive it: And thus 
in fact it happened; the lower ſurface of the 
loweſt piece of glaſs was firſt wetted, then 
its upper ſurface; then the lower ſurface of 
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the pane next above it, and ſo on gradually 
till the whole was wetted to the top of the 
ladders. 
But in order to aſſure myſelf more certain- 
7 to leave no room for doubt on this 
abject, 1 have lately repeated the ſame ex- 
periments at Paris upon a leaden terras. I 
ſuſpended a glaſs upon a wooden frame, rai- 
ſed only two feet, and I conſtantly found 
drops of dew pretty nearly in equal quantity 
on the under fide as on the upper fide of the 
glaſs; which is different from the former ex- 
periments that were made in the country, 
where the inferior ſurface was always ſooner 
and more abundantly moiſtened than the ſu- 
perior; but the reaſon of this difference is 
very evident, for in the country the aqueous 
vapours roſe directly from the earth, and 
faſtened themſelves to the under ſurface of 
the glaſs, but it is not ſo on a terras of lead 
and ſurrounded by lofty buildings ; in this 
caſe, the air that is loaded with moiſt vapours 
cannot arrive thither but by long windings 
and a very irregular fluctuation, ſo that there 
is ho more reaſon why it ſhould faſten itſelf 
to the under than to the upper ſide of the 
glaſs; or in other words, the vapour doth 
not riſe there perpendicularly as in the coun- 
try, but is driven in a lateral direction. 
Notwithſtanding all 1 have been ſaying, I 
do not pretend that there is but one kind of 
dew, and deny not but there may be a dew 
whoſe 
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whoſe parts are groſs enough, and have ſuf- 
ficient weight to fall to the ground; yet I 
think in that caſe it would be wz/ible, and 
form what we know by the name of fog : 
But our inquiry 1s at preſent of that kind of 
dew, ſo ſtiled by all, which is imperceptible 
to the eyes, and becomes ſenſible only by 
wetting thoſe bodies that are expoſed to the 
air in the night. 

I thought it neceſſary to begin this memoir 
by the general notions I have been giving 
concerning dew ; and altho' my principal ob- 
jet was not to make inquiries on the nature 
of dew, yet I conceived it proper firſt to e- 
ſtabliſh what it is, and from whence it 
comes, before I paſs to what I have to fa 
with regard to the nature of the bodies to 
which it attaches itſelf; this is what we are 
now going to examine, and I ſhall relate 
facts which I may juſtly declare new and 
extremely ſurpriſing, that have been com- 
municated to me by a letter, which Mr. 
Muſſchenbröek did me the honour to write 
to me the 16th of July 1735. 1 have with 
great care verified the experunents contained 
in that letter, and I have added ſome others 
to them ſince, which ſupport and confirm 
thoſe of Mr. Muſſchenbroek, as will be ſeen 
in the courſe of this memoir. | 

I ſhall begin with giving an extract from 
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Mr. Muſſchenbröek expoſed on the leaden 


terras of the obſervatory at Utrecht different 


bodies to receive the dew. The reſult of an 


experiment ſo ſimple was much more ſingu- 


lar than he expected or could poſſibly be 
foreſeen, for ſome of theſe bodies received 


the dew very abundantly, others received but 


little, and laſtly, others continued as dry as 
when they were expoſed. The bodies which 
received the moſt dew were a varniſhed board, 
a table of ſlate, a china diſh, a cryſtal veſſel, 
a piece of talc, and lead painted white in 


oil. Thoſe which received none at all were 


the blue ſtone of Namur, a filyer-gilt diſh, 
one of poliſhed filver, another of filver whi- 
tened with a lye of ſalt of tartar, a pewter 
diſh poliſhed, and another rubbed over with 
pumice-ſtone, a plate of braſs, and another 
of iron, both poliſhed, and a mirrour of me- 
tal. | 8 7/ 

A board painted in oil, and placed aſide all 
thoſe other bodies, had received the dew, 
but it did not run as it did on the veſſels of 


cryſtal and of china-ware, becauſe it was 


ſtopped by the inequalities of the painting, 
the ſame thing happened to boards of fir, 
which nevertheleſs appeared ſenſibly moiſte- 
ned. Unpoliſhed braſs and unpoliſhed iron 
had on their ſurface very diſtin& drops of 
dew, but nothing was more ſingular than a 
china diſh, in which there were fix pounds 
F liquor 

on 
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on the edges of the diſh, round the mercury, 
and not the leaſt appearance of any on the 
mercury itſelf; white cloth and ſcarlet cloth 
had amaſſed a conſiderable quantity, as was 
diſcoverable by the weight, but they had it 
unequally. This difference ſhall be examin- 
ed afterwards. 

To ſhew that there is a dew during the 
whole courſe of the night, we ſhall only 
mention by the way, that a piece of ſcarlet 
cloth, of four feet ſquare, had increaſed in 
weight the iſt of June at 9g o'clock in the 
evening 7 drams 24. grains, at 11 o'clock 12 
drams 10 grains, at one in the morning 15 
drams 18 grains, at 3 o'clock 18 drams 30 
grains, and at 4, 21 drams 25 grains. It 
will be eafily thought, that this increaſe doth 
not atways keep the ſame proportion, and 
that one muſt expect to find as much variety 
in dew as in rain, winds, and other meteors. 

Mr. Muſſchenbroek, in a ſecond letter of 
the 27th of Auguſt 1736, communicated to 
me ſome other obſervations that Ke had made 
on the ſame ſubject, He expoſed to the air, 
on a plate of copper poliſhed, and with all 
the precautions that might be expected from 
his ſagacity, pieces of 8 inches + {quare, each 
of different leathers and of different colours, 
ſuch as * Spaniſh leather red, yellow, blue, 
and black; ſhamoy, Ruſſia leather, and white 
calfs leather. Having repeated twice the 

* ſame 
Marreguin, goats leather dreſſed with galls, 
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ſame iments, the reſult was, that nei. 
ther the thickneſs of leathers, their hardneſs, 
their dryneſs, nor their ſuppleneſs, made any 
alteration as to the quantity of dew ; the red 
Spaniſh received the moſt, the black and the 
blue received no more than about half the 
quantity of the former. 

Mr. Muſichenbr6ek adds, that having been 
informed by Mr. Gray's experiments, and 
mine, of the differences which reſulted from 
colours with regard to electricity, he was will. 
ing to be aſſured whether hey had not an 
effect upon dew, conſidered as colours; that 
is to ſay, as reflecting a greater quantity of 
rays of one fort than of another; and for this 
purpoſe he took ſeveral little porringers of 
wood alike and perfectly equal, and beſmear- 
ed them internally with different colours 
tempered in linſeed oil. The firſt porringer 
was with pure vermilion, the ſecond with 


orpiment, the third with ceruſe, the fourth 


with verdegreaſe, the fifth with Prufhan 
blue, the ſixth with Florence lacca, the ſe- 
venth with the black of ſmoke, and he added 
an eighth which was not painted at all, All 
theſe porringers were placed on the plate of 
copper, and with the ſame precautions as the 
leathers had been ; the dew faſtened on them 
very unequally; it was on that which was 
not painted that it fell in the greateſt quan- 
tity, and the white and yellow received the 
leaſt ; that which was done over with we 

milion 
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milion had but a very little more, and yet 
the cd Spaniſh leather had attracted more 
than all the others: It appears therefore from 
theſe experiments, that it is the materials a- 
lone which ſerve for colouring, and not the 
colours in themſelves, that occaſion ſome bo- 
dies to receive the dew more abundantly than 
others. We have obſerved the ſame thing 
with regard to electricity, and altho' Mr, 
Gray imagined that he ſaw differences reſult - 
ing from colours, 1 have proved by ſeveral 
experiments, that they reſulted only from 
the ingredients of different forts which en- 
tered into the compoſition of the dye or co- 
lour. | 

This fact being well eſtabliſhed by the ob- 
ſervations we have been relating, I believe 
that the difference in the quantity of dew can 
no longer be attributed to the figure of bo- 
dies that receive it, as Mr. Gerſten hath 
thought; but the experiments on Which he 
reſted his opinion, are not ſufficiently deci- 
ſive, as may be ſeen in the work which we 
cited above: And the experiments Which we 
are going to mention plainly ſhew, that this 
inequality ariſes only from the difference of 
ſubſtances that are expoſed to the dew. 

The firſt thing that I did, after having re- 
ceived the letter of Mr. Muſichenbroek, Was 
to repeat the experiments which it contained 
and for this purpoſe I expoſed to the dew 
veſſels of ſilver, copper, cryttal, china, and 

ſeveral 
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ſeveral other ſubſtances of which it is uſes 
leſs to make an enumeration ; becauſe all the 
ſurpriſe of the obſervation . conſiſts in this, 
that there is a body which doth not receive 
the dew, whilſt another that is placed cloſe 
by it receives.the dew abundantly : This fa& 
once proved, it will no longer be ſurpriſing, 
that there are bodies which receive it ſome 
more and others leſs copiouſly. 

Having therefore found by obſervations, 
repeated a great number of times, and never 
contradicted by any experiment, that veſſels 
of cryſtal received the greateſt quantity of 
dew, and that thoſe of any metal whatever, 
being well poliſhed, received not a drop; I 
was willing to ſee whether this ſo ſingular 
an effect might not ariſe from hence, that 
the dew, wetting the glaſs more exactly than 


the metal, adhered to it more cloſely, inſo- 


much that it evaporated ſooner from the 
metal, and left no trace behind it in the 
morning, altho' it had really fallen in the 
night as much on the one as on the other : 
For this purpoſe I cauſed a great funnel of 
cryſtal-glaſs to be made, which had 14 inches 
diameter, and another of pewter well po- 
:iſhed of the ſame ſize, and perfectly alike in 


all its dimenſions; I placed each of theſe 


funnels on a trevet of iron varniſhed, raiſed 
from the ground a foot and half, and I pla- 
ced underneath theſe funnels veſlels alike and 


equal, that is to ſay, one of cryſtal n 
che 
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the funnel of cryſtal, and one of poliſhed 


wter underneath the pewter funnel ; theſe 
little veſſels had a narrow neck, in order that 
the liquor, which might flow down, ſhould 
not be able to evaporate, and the neck was 
wider in its upper part, in order to receive 
the extremity of the funnel. I placed theſe 
funnels thus prepared with their trevets, 
ſometimes on a meadow freſhly mowed, and 
ſometimes on bare earth. It would be a tire- 
ſome detail to give an account of each obſer- 
vation which I repeated ſeveral days ſucceſ- 
ſively, and in different ſeaſons of the year; 
it is ſufficient to take notice that I have often 
found in the veſſel which was placed under- 
neath the cryſtal funnel ſeven drams, and 
ſometimes more than an ounce of liquor, and 
that there never was ſo much as a ſingle drop 
underneath the pewter funnel, when there 
had been nothing but dew in the night ; for 
it may well be imagined, that when it rain- 
ed, there was water in both veſſels, and this 
circumſtance proved the great equality of their 
ſurface, there not being ſometimes 10 grains 
of difference upon 4 or 5 ounces of water 
which I found in the morning in the veſſels 
underneath. 

I have often been to viſit my funnels at 
different hours of the night, I found almoſt 


always drops more or leſs big upon that of 


cryſtal, and never the leaſt appearance of 
moiſture upon that of pewter ; from whence 


Arsen 

it muſt be concluded, that what is commonli f 
called the falling dew, doth not in reality F 
faſten itſelf to the pewter funnel. 

I do not fay the fame with regard to the I . 
moiſture which riſes from the ground and is . 
nb kc ſpeaking intercepted ; for one finds 

ometitnes a great quantity of moiſture af- 
fixed to the under part of veſſels of metal, 
and when I have turned topſy turvy my fun- 
nels in order to receive the portion of each, 
1 have often found a moifture hanging even 
to the interiof point of the funnel of pewter, 
but this requires a particular inquiry, for ! 
am inclined to think, with Mr. Gerſten and 
Mr. Muſſchenbröek, that the moiſture which. 
riſes from all plants is not of the ſame na- 
ture; and perhaps it would not be an uſeleſs 
employment to colle& ſeparately the vapour 
which riſes from plants, whoſe properties are 
well known ; it may have ſomething of the 
nature of thoſe plants, and under that form 
be of ſome uſe in medicine. The method 
of collecting it by glaſſes placed over the 
plant is extremely eaſy, and by this means 
we may get the diſtilled waters of plants from 
nature's chemiſtry. | | 

In order to be aſſured whether the differ- 
ence was always the ſame, in all circumſtan- 
ces, between vitrified ſubſtances and metals, 
I placed a China ſaucer in the middle of a ſil- 
ver plate, and immediately on one fide I puta 
ſilver veſſel very like the ſaucer upon a rg 
plate; 
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plate ; the event was intirely conformable to 
what we have. hitherto ſeen; the China 
faucer placed on the ſilver plate was all cove- 
red with dew, whilſt the plate which ſpread 
four inches round had not a ſingle drop, and 
the China plate received the dew as uſual, 
whilſt the filver veſſel that was in the middle 
was as dry as when J expoſed it. 

I was willing to. ſee whether a China 
ſaucer placed in this manner upon a plate of 
metal, did not receive more dew than it 
would have done if it had been expoſed quite 
alone ; for it is poſſible, that what doth not 
fall upon the plate may. be diverted towards 
the China, and by that means increaſe the 
quantity of that which would fall there na- 
turally. For this purpoſe I took two. large. 
cryſtals for a watch perfectly equal, which I 
expoſed, the concave part outwardly, the one 


upon a filver plate, and the other upon a 


China one. I had ſurrounded with a. ferrel 
of poliſhed ſilver, that which was placed up- 
on the filver plate, in order that A agar 4 
not be any dew attached to the convex park 
of that cryſtal, and that by this means the 
experiment might be as exact as poſſible. I 
expoſed for ſeveral days ſucceſſively theſe two 
cryſtals diſpoſed in the manner I have men- 


toned, and I always found five or fix times 


more dew in that which was. an. the China 
plate than in the other. There happened 
wen, ſomething very fingular with — ta 
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that which was on the filver plate, for the 


little dew, that was in the inſide, was only 
towards the center in ſmall drops, and there 


was round the border a ſpace of five or fix 


lines intirely dry, and towards which the 
drops continually decreaſed in bigneſs ; as if 
the filver ferrel which ſurrounded that bor- 
der, but without hanging over it or covering 
it, had repelled the dew and hindered it from 
faſtening to that part of the glaſs which was 
immediately contiguous : I have repeated this 
experiment more than thirty times, and al- 
ways with the ſame ſucceſ -. 

I ſhall now mention another fact which 
hath ſomething ſtill more ſingular, and con- 
firms what we have been obſerving. I made 
a, plate of ſixinches ſquare, and a line in thick- 
neſs ; it was formed of two other. plates fix 
inches long each, and three inches wide, 
joined to each other fidew:ſe, and faſtened 
together in this manner by two little grooves; 
the one of theſe two half-plates was of po- 
liſhed braſs, and the other of glaſs. I placed 
ſometimes upon. the ground, ſometimes on 4 
board, and ſometimes on other bodies, this 
plate compoſed of two ſubſtances ſo heteroge 
neous, at leaſt relatively to dew ; the reader 
will eafily imagine from all we have ſeen be. 
fore, that the part conſiſting of glaſs was co- 
vered with dew, and that the braſs part had 
none ; but we are going to obſerve ſomething 
more, for having placed upon this yu 
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ſheets of glaſs which reſted at one end upon 
the braſs, and at the other upon the glaſs, 
this laſt end received the dew very abundant- 
ly, and the end which reſted upon the braſs 
received none at all. As this experiment 
gare me no difficulty, I repeated it almoſt 
every day that an opportunity offered, and 
never was there any difference in it, except 
that it happened ſometimes that the ſheet of 
glaſs did not bear at its extremity upon the 
part conſiſting of braſs, it was ſometimes a 
line diſtant, and in this caſe there did faſten 
ſome drops upon that end of the ſheet of 
glaſs, but never on the part which touched 
immediately the braſs, as if the metal was 
ſurrounded with an atmoſphere which kept 
off the dew, not only from the ſurface of the 
metal, but alſo from all that was within the 
ſphere of its activity. 

I ſhafl not ſpeak of what happens, when 
inſtead of dew there is an hoar-froſt or a 
log ; this detail would be too long, and more- 
over I have not yet a ſufficient number of ob- 
ſervations to be able to ſay any thing very 
poſitive on this ſubject : I ſhall only mention 


In the fame manner as we have ſeen with 
regard to the dew, that the fog falls upon. 
the funnel of metal, but always in much leſs 
quantity than on a funnel of glaſs: with re- 
Ibe@ to the hoar-froſt, it appears upon the 
me and the other under very different Eg 

Ah 


preſent, that it is not with reſpect to.a fog 


351 


352 PBYSHTCS. 


and which deſerve our attention; we ſhalt 
ſay ſomething of it on another occaſion. 


Memoirs 1736, pag. 352. 


A corious An account hath been tranſmitted to Mr. 
cue "© Dodart, that there is at five leagues diſtance 
<ce-hoaſe. from Befangon a great Cavern ſcooped in a 
mountain, whoſe top is loaded with oaks and 
other great trees; the entrance reſembles the 
gate of a city; the vault is extremely high; 
you ſee clearly throughout the whole, and 
the inſide is a vaſt ſquare faloon, whoſe 
pavement is of cryſtal; there is often. ice in 
it four feet high, and there are befides that 
large pieces that hang from the vault in the 
form of feſtoons. 

In winter the vault is full of thick vapours, 
and there flows at the bottom a little rivulet: 
It hath been remarked, that after having cut 
ſome 'of the trees: that are at the entrance, 
the ice hath been much: leſs abundant for a 
long time after. 

They come from all parts to this ice-bouſe 
with carriages and mules, which tranſport 
proviſions of ice throughout the whole pro 
vince ; yet the ice is never exhauſted, one 
day of hot weather. reproduced more th: 
had been carried away in a week. 

The perſon who hath ſent this account 
went thither himſelf attended by a great 
number of people: they obſerved to hi 
that there were then * in the on 
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which they ſaid was an infallible ſign that 
there would be rain the next day, as in re- 
ality happened. The country people round 
about never fail to conſult this ſingular kind 
of almanack, to know what weather they 
ſhall have in the different works they under - 
. | 

Mr. Billerez, profeſſor of anatomy and bo- 
tany in the univerſity of Beſangon, thought 
that he had diſcovered the cauſe of this phe- 
nomenon, by obſerving that the earth in the 
neighbourhood, and particularly above the 
vault, is full of a natural fal ammoniac. 

But Mr. des Boz hath ſent word to the 
Academy that he had taken four journies to 
the grotto in the four different ſeaſons of the 
year ; that he had found by the thermometer 
the air much more cold in the grotto than 
without, but ſtill more warm in the warmer 
ſeaſons, agreeable to the uſual rule in cellars. 

The cauſe of the great coldneſs that is con- 
ſtantly found in the grotto, tho leſs in ſum- 
mer, is very natural. Its mouth or opening, 
as Mr. des Boz obſerved by the compaſs, is 
directly expoſed to the north north-eaſt, and 


in that line looks towards a ftreight of moun- 


tains, which lets only a very cold wind paſs 
through it, and whoſe coldneſs it increaſes 


by contracting its paſſage. A jutting rock 


covers likewiſe a part of the mouth of the 
grotto, and defends it from the external air; 
except a little meadow that is above this rock, 

Yor, II. Aa 06 
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all the reſt of the mountain is covered with 
great beeches, the foot of which is invironed 
with ſhrubs or brambles, and conſequently 
the rays of the ſun can ſcarce penetrate to the 
earth, and till leſs to the rock that is under. 
neath, and which makes the vault of the 
8 Perſons worthy of credit had aſſured 
Mr. des Boz, that ſince they had cut down 
ſome of thoſe great trees above the grotto, it 
had not furniſhed ſo much ice as before. 
In order to try whether there were an 

falts that might be the. cauſe of the congela- 


tion, Mr. des Boz diſſolved and evaporated 


intirely a great quantity of the ice of the 
grotto, and there remained at the bottom of 
the veſſel little gravel ſtones, which had no 
other taſte than that of crabs eyes reduced to 
powder. 


But there are not in the grotto any ſprings 


of water, as ſome have advanced. The ice 


ariſes only from rains and melted ſnow, which 
ſtraining by little and little through the ground 
and down the crannies of the rock mto the 
grotto, there congeal as well to the vault as 
to the ſides, and this, almoſt certainly in eve- 
ry ſeaſon of the year how warm ſoever it 
may be, | 
Hiſtory Tom. 2. anno 1686, pag. 2. Hi- 
fory 1712, pag. 22. Hiſtory 1726, pag. 16. 
Vid. The account of the icy cave of Selicae 
in the Philoſophical Tranſa&ions abridged by 
Dr. Martyn, Vol. vin, Part ii. pag. 602. 
: Amongſt 
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Amongſt ſeveral pieces of natural hiſtory A def, 
which his highneſs the duke of Orleans hath." of 


1 1 two re- 
received this year, and which have been ſent markable 
him by Mr. Lieutaud ſürgeon, and by Mr. gag 
le Juge counſeller to the fuperior council of by cater- 


the iſle of France; there are two kinds of len, by 
| N | | „Mr Guct- 
neſts & made by caterpillers, the conſtruction tand. 


of which is ſingular enough to deſerve to be 
deſcribed. The neſts of one kind are each 
the work of a ſingle caterpiller ; thoſe of the 
other are each the united labour of a nume- 
rous family of another ſort. of theſe inſects. 
The caterpillers that build the firſt kind of 
neſt introduce in the frame of it little pieces 
of wood ranged in a certain order: But there 
is nothing Foreign in thoſe of the latter kind; 
they are compoſed of — ſilk, and of a filk 
that is pretty ſtrong. e know, by the me- 
moirs of Mr. de Reaumur upon inſects, ſe- 
veral neſts of theſe animals, that in that par- 
ticular reſemble thoſe we are ſpeaking of. 
There are for inſtance divers caterpillers that 
ſtrip themſelves of their hairs, in order to 
ſtrengthen the ſides of their filken balls; or 
who caſe them with earth or other materials, 
ſuch as little pieces of dried leaves: One 
might. find likewiſe examples, and which 
would come ſtill nearer to our neſts, in the 
ſheaths of ſeveral aquatic moths, that are 1 
part compoſed of ſhells, grains of ſand, arid 
dried leaves, or little ſticks, ranged in order 

. and 


\ The/e neſts are from Fort dauphin, in the ian? of Madagaſcar 
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and with a kind of ſymmetry, The neſts of 
common caterpillers, whoſe conſtruction hath 
been ſo well deſcribed by Mr. de Reaumur, 
may likewiſe be compared to thoſe I propoſe 
to ſpeak of; but altho' theſe neſts are very 
artfully made, and that they ſeem to require 
a great number of de/igns in the animals that 
build them; yet it may juſtly be ſaid that one 
ſingle property which thoſe have that are the 
ſubject of our preſent inquiry, and which is 
wanting to the others, appears to require a 
much greater fore-ſight and precaution in the 
caterpillers that formed them. Theſe. neſts 
are ſuſpended to branches of different trees, 
and in that reſemble the neſts of ſeveral ſorts 
of waſps. (Vid. Vol. 1, pag. 204.) It was 
neceſſary for the caterpillers, that includes 
herſelf, ſingly in her neſt, to take a proper 
precaution againſt the rockings which might 
happen from the agitation of the air: The 
caterpillers that croud together in vaſt num- 
bers in the ſame neſt, had the fore-going in- 
convenience to guard againſt, and moreover, 
that which might happen from their number 
if the ſilken cods had not ſuch or ſuch a form, 
and if they were not faſtened one to another. 
We ſhall ſee, when J have given the deſcrip- 
tion of theſe two kinds of neſts, that there 
would reſult an inconvenience {till greater 
from the mere conſtruction of theſe neſts, it 
the caterpillers did not prevent it, altho' it 

was 
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was requiſite at the ſame time to be prevented 
under certain cautions. 


Theſe different conſiderations engaged me 
to give an account of theſe neſts, which have 


not hitherto, I believe, been deſcribed by any 


author. | 
Thoſe which are built by a ſingle cater- 
piller, are more long than wide; they have 
the form of a ſpindle a little leſs elongated in 
its upper part than in its lower : this latter 
terminates with a kind of cylindrical tube 
formed by the contraction the neſt ſuffers in 
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that place ; the other end hath a collar, at Vid. plate 


the extremity of which there is a ring that 7» A. B. 


$ 8 the branch to which the neſt is 
ſuſpended. This neſt is, properly ſpeaking, 
a of three planes che firſt Is | Kg 
ed of a ſilken web that covers externally the 
whole neſt, fg. A; the ſecond is compoſed 
of an aſſemblage of dried leaves, or little 
ſticks, fg. B; the third exhibits the cod 
which is of ſilk, fg. C. The dried leaves or 
little ſticks do not appear externally, as they 
do in the ſheaths of aquatic moths; it is 
eaſy however to be aſſured, that there muſt 
be in theſe neſts ſome other material beſides 
filk ; they appear to have a ſort of bulging 
out on the one fide and the other, which 
plainly indicates ſome other ſubſtance than 
filk, If you lay them bare by lifting up the 
ſilken web that covered them, you ſee that 
theſe little ſticks are wanting on that part of 
A 2 3 


the 
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the neſt which forms the inferior tube, and 


in the upper part for a third or there-abouts 
of the neſt. 


When you have removed theſe little ſticks, 
there remains a filken cod fig. C. of a dirt 
white, and ſtriped with brown and wank 
verſe marks, which have been occafioned by 
theſe little ſticks. The internal fides are 
ſmooth and appear bedawbed with a gum- 
my or reſinous matter; it iſſues from the 


ſides of thoſe threads of filk that form a kind 


of net, in the midſt of which the chryfalis is 
placed: (Plate 8th, D) the internal orifice is 
ſtopped up by a conſiderable maſs of filk of 
a looſe texture, and eaſy to be divided. This 
cod thus ſtrippeg of its little ſticks, and the 
outſide web, 1s at moſt no more than the 
half of the fize of the neſt : The ſmalleſt of 
theſe neſts are in their greateſt diameter about 
an inch and half, and the largeſt of them a- 


bout two inches, 
| The neſt being ſaſpended, there is danger 
that the motions, which it muſt ſuffer from 


the agitation of the air, ſhould occafion the 
chryſalis to be toffed to and fro; this incpn- 


the chryſalis, and to which it is moreover 
faſtened by two hooks that it hath at its po- 
ſterior part; thus fortified, it follows all the 
motions that the cod can receive, 
And in the viſitation of the winds 
is not carried ſometimes on one ſide, ſome- 
times 


venience is removed by the net that ſurrounds 


= 


49 
— 


Eten Pro EI ES ĩ˙ j 7 ©. Ca. | 


FHYSTENV 
times on another, and in a contrary direction 
to that of the cod ; which muſt often have 

happened without this precaution, 
che chryſalſs had reaſon to fear that its 
ſtate of repoſe ſhould be diſturbed by repeat- 
ed ſhocks, it had ſtill more to apprehend 
from a ſpecies of inſets, that is deſtined to 
live under the form of a worm at the ex- 
pence of other inſets, and to feed upon 
them, I mean the ichneumon-flies : It is well 
known, that the females of theſe flies depofit 
their eggs in the neſts of almoſt all inſects, 


that they place them oftentimes in the body 


of ſeveral, and even in their eggs; it might 
therefore eafily happen, that the caterpiller 
of the neſt we are ſpeaking of would not be 


able to avoid ſo cruel an enemy, if ſhe had not 


the art to cloſe the internal orifice of her cod : 

This orifice therefore is fopped up, and it is jo 
likewiſe with certain precautions: That kind 
of filken tow which I mentioned, is the ſtop- 
ple that the caterpiller makes uſe of, and ſhe 


makes it big enough to be able to reſiſt in- 


tirely the efforts of an animal, ſo conſider- 
able as that which might enter into her cod, 


the external opening of which, that is not 


cloſed, is more than two or three lines ; and 
which might become ſtill bigger by the eaſe 
that the animal would find of dilating it in 
forcing the fides of the tube, which eafily 
yield, notwithſtanding their cloſe texture. 
The caterpiller prevents this. by making the 

Aa 4 ſilken 
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filken maſs /arge enough to ſtop up exactly 
the internal orifice, and lang enough that ſhe 
might not be herſelf within the reach of the 
animal, who could eaſily arrive to the limits 
of this opening. x 

But if this kind of diaphragm or valve de- 
fends ſo well the chryſalis, is there not rea- 


ſon to fear, that it ſhould become likewiſe an 


invincible obſtacle for the butter-fly when ſhe 
would fally forth from this cod ? Although 
the texture of this ſtopple ſhould be as ſtrong 
as that of the cod, altho' it ſhould be even 
much ſtronger, there is no doubt but the in- 
ſect would find the means of taking flight; 
nature would have taught her ſome art to 
open it, or would have furniſhed her with 
ſome liquor for ſoftening it, and rendering it 
more eaſy to pierce, as ſhe hath done for ſe- 
veral other ſpecies of inſects. It appears 
however, that all the contrivance of this in- 
ſet conſiſts in ſeparating and dividing the 
filken tow, which muſt be eaſy for her to 
penetrate, tho' it may and ought to be of 
difficult acceſs to other inſets that only ſeek 
to annoy her: Her ſallying forth is facilitated 
alſo by the ſituation in which the chryſalis 
places herſelf, with her head downwards, 
and ſunk a little in the tow. 
Although I had under my eyes in the ſe- 
cond neſt which ſhall be deſcribed afterwards, 
and which 1s the habitation of a numerous 
family of caterpillers; altho' I had, I fay, 


an 


PHYSICS. 
an example of a neſt ſuſpended and deſtitute 
of the plane of little ſticks, with which 75158 is 
furrounded, I have always been inclined to 
believe, that this plane might be made in or- 
der to defend the chryſalis ſtill more ; and to 


ſhelter it from ſome inſults. We have learnt 


from the memoirs of Mr, de Reaumur, what 
taſte the birds of our fields, the gold-finches 
for inſtance, and the ſparrows, have for the 
common caterpillers; theſe birds tear and 
pull to pieces the neſts, in order to draw out 
the caterpillers that are included in them, 
and on which they feed particularly in the 
winter. Theſe birds cannot without doubt 
ſo eaſily deſtroy the neſts of the caterpillers 
we have been deſcribing, fortified as they are 

with little ſticks cloſely connected together. 
It is not therefore allowing too much to our 
inſet, to ſay, that it hath the ſkill to guard 
itſelf againſt enemies much ſtronger than 
thoſe we have juſt now mentioned, ſuch as 
ſome birds may be, that with their ſtrong 
and robuſt bill would tear to pieces a neſt 
made ſolely of ſilk, or, like that of the com- 
mon caterpillers, fortified only with leaves 
that quickly grow dry and wither, and in 
conſequence become more eaſy to be torn to 
pieces ; but who may very well be ſuppoſed 
to make vain efforts againſt a neſt defended 
as this is, particularly when ſuſpended, and 
by that means giving leſs hold to theſe ani- 
mals, in not furniſhing them with a ſolid 
ſupport 
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ſupport on which they may place themſelves, 


This being ſo, it muſt be acknowledged that 


this caterpiller hath the ſuperiority in fore- 
fight over thoſe that build the other kind of 
neſt, which may be expoſed to the ſame 
dangers, and conſequently the nymphæ that 
are included in it. 

An infect that can take ſuch caution againſt 
fo many dangers, is not likely to be unſkilful 
in a point ſo eſſential as that of the ſuſpenſion 
of its neſt. Since the neſt was to be hu 
faſtened, it ought to be ſo in ſuch. manner 
that it ſhould not eaſily be looſened, and yet 
be complying with all the agitations to which 
it might be expoſed : now this is what the 
animal hath had in view ; if the hold had 
been too looſe, the neſt might have ſlid along 
the branch, and oftentimes have fallen to the 
ground; if it had been too tight, the neſt 
might have been daſhed to pieces by the 
force of the wind. Inſtructed as we are by 
ſocial converſe, I fancy that we ſhould not be 
able to a& better than this inſe&, and that 
we could not carry our attention further. It 
we had ſuch a body to ſuſpend, we ſhould 
do it without doubt, by means of a ring 


which ſhould exactly embrace the body to 


which we would faſten it. This is what 
the caterpfller doth, and if there be any dif- 
ferences they only turn to the advantage of 
her induſtry. 

When 


PHYSICS. 

When the neſt is intirely finiſhed, and the 
caterpiller hath taten the veil, no more to go 
forth under that form; it may be ſaid that 
ſhe hath done all that could be ex in 
order that her ſtate of retirement ſhould not 
be diſturbed. | 4 1 

But how does the caterpiller ſet about 
making the neſt, in which there enter ſo 
many views and ſo much cunning ? We have 
endeavoured to diſcover theſe views by un- 
building, as J may ſay, the neſt, and placing 
all the materials before our eyes: let us now 
endeavour to repreſent to ourſelves the cater- 
piller at work, and employing in the con- 
_ all the artifice ſhe muſt neceſſarily 

ave, 

We can have no doubt concerning the part 
by which ſhe muſt begin, it is certainly by 
the ring : ſhe may make it by turning ſeveral 
times round the branch, and leaving on it 
each time a thread; or, keeping fixed to one 
place of the branch, ſhe may incline the fore- 
part of her body ſometimes on the one fide 
and ſometimes on the other, curving herſelf 
ſufficiently to embrace the branch, and make 
the tour of it ; which carinot be difficult. for 
a caterpiller ſo big as that mnſt be which 
makes ſo confiderable a neſt, and whoſe chry- 
falis is fo large. | 

The ring being made, it will be eaſy for 
her to ſpin a bundle to which the neſt may 
be ſuſpended ; ſhe hath nothing to do but to 

7 faſten 
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faſten in all the inferior part of the ring threads 


at firſt left free; and which ſhe may after. 


wards connect by tranſverſe threads. I ima- 


gine ſhe then quits in part the branch to which 
the had hitherto been confined, and only holds 


to it by her hinder legs; that ſhe advances af. 


terwards on the bundle, where keeping herlſelf 
grappled by ſcaly feet, ſhe may eaſily begin the 
upper part of the neſt, on which ſhe will 
advance in proportion as it increaſes ; and 
when the extent given to it ſhall be ſuch that 
ſhe can lodge herſelf in it intirely, ſhe then 


will labour to form what may properly be 


called, the neſt, 

HFitherto the caterpiller hath been obliged 
only to draw from her own fund a matter, 
with which ſhe is amply provided : but ſhe 
muſt now know where to find thoſe little 
pieces of · wood, of which we ſpoke in the 
deſcription of the neſt ; ſhe muſt, and which 
requires ſtill more cunning, know how to 
raiſe them to that part of the neſt which is 
already made, and likewiſe how to place 


them exactly : all this will be done without, 


much difficulty ; the caterpiller will deſcend 
to the ground by means of a thread which ſhe 
will faſten to the part of the neſt already 
made ; there, without quitting her thread ſhe 
will ſearch for ſome little ſtick, and probably 
ſhe will not be a long time without finding 
ſome ; poſſeſſed of one of theſe ſticks, ſhe 


will hold it firmly claſped between her hin- 


der 
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der and her middle feet, and lay it along her 
belly; afterwards ſhe will mount up again 
thus loaded, by the thread that ſerved her to 
deſcend ; as ſoon as ſhe is arrived to the top 
of this thread, and conſequently to the 7 
of the neſt where it is faſtened, ſhe will fix 
in that place the ſtick which ſhe bears, and 
lay it horizontally, 1 imagine ſhe faſtens the 
little ſtick by means of ſeveral threads which 
ſhe can multiply as often as it is neceſſary, in 
order to make a ſufficiently ſtrong cordage. In 
mounting up again ſhe winds into a ſkain the 
thread, by which ſhe was ſuſpended, be- 
tween her four hinder-moſt and ſcaly feet, 
and makes of it a little clew, which ſhe de- 
poſits on the neſt, and after having depoſited 
that, the lays and adjuſts the little ſtick. 
Which done, the caterpiller muſt repeat the 
work again, in placing another ; ſhe muſt 
employ a good deal of time in going to fetch 
theſe ſticks ; each ſtick requires a little jour- 
ney : I have counted in a neſt of the leaſt fize 
an hundred of theſe ſticks, and thus there 
muſt be as many goings and comings, which 
will be more or leſs long, according as the 
branch where the neſt is faſtened is more or 
leſs elevated, | ik 

When all the ſticks are placed, ſhe muſt 
then ſtop up the neſt ; if the caterpiller could 
find the means of doing it with ſuch little 
ſticks, which would not be an eaſy matter, 


yet the butterfly would have a great deal of 


difficulty 
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difficulty in breaking down this dike, or ra. 
ther would not be able to effect it; if the 
inclofed herſelf immediately with a ſtopple of 
filk, or by a web, perhaps ſhe might be too 
much expoſed in the chryſalis ſtate to ſome 
of her enemies: What then doth ſhe do? 
She lengthens her cod in ſuch manner that 
it forms a tube nearly cylindrical ; by this 
means the opening is already much diminiſh- 
ed, the chryſals muſt be leſs within the 
reach of the animals from whom ſhe hath 
any thing to fear, and it muſt be more diffi- 
cult for them to introduce themſelves into the 
neſt through this tube, than if the neſt had 
been deftitute of it: Some however might 
ſtill be able to force this obſtacle, their ſmall- 
neſs might give them admiffion : to ſuch 
our caterpiller oppoſes the ſilken mals of 
which I have already ſpoken, it cloſes exactiy 
the internal orifice of the tube, and by this 
means defends the chryſalis from any ſur- 
priſe ; and if the chryſalis be notwithſtanding 
ſometimes devoured by the worms of ſome 
ichneumon- fly, the fly muſt have depoſited 
Her eggs before the cloiſter of the neſt was 
| finiſhed, or have laid them on the caterpiller 
herſelf, before ſhe retired. to her cell. It 

muſt be owned, that there hath been already 
much filk employed in this neſt, and that 4 
caterpiller which could furniſh it all, muſt 
have been extremely well provided; yet ſhe 
ean ſtill find a ſtore, and even in a 1 
arge 
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you find her placed, and by means of which 
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large quantity: I imagine that there remains 
to her enough for frengthening the internal 
fides of her cod, and that ſhe does it by ad 


ding thereto ſome lays of thread, and per- 
| haps ſmearing them with a reſinous or gum- 


my matter, confidering the ſlipperinefs and 
the ſhining of theſe fides. Laſtly, ſhe muſt 
ſpin moreover that net in the midſt of which 


the is exempt from all the toſſings that ſhe 
might otherwiſe ſuffer. | 
| I ſhall now proceed to examine the neſt 
which is built by an entire family of theſe 
inſects. 

This neſt agrees in ſeveral things with the 
preceding ; it is like that ſuſpended to the 
branch of a tree; like that it hath at bottom 
a tube whoſe external orifice is open, and the 
internal cloſed by a filken tow. This laſt 
neſt differs from the former in theſe particu- 


36 ©} 


lars, that it hath not the fgwre of a ſpindle, Vid Plate 


but that of an inverted cone, that there enter 9. A. 


no little ſticks into its conſtruction, that it is 
intirely compoſed of filk, and the work of a 
great number of caterpillers, who muſt, as 
think, make it not as the preceding at the 
time preciſely of the metamorphoſis into 
nymph or chryfalis, but ſome time before; 
it ſerves them probably till that time as a place 
of retreat when they cannot continue a 
fancy that they agree in this particular with 
the proceſſtonury caterpillers, becauſe, like 


them, 
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them, they keep themſelves ſeparate upon 
trees, fill the time is come for their under- 
going a metamorphoſis ; till then they live 
in ſolitude, and when the time is come for 


ſocial union, they labour in concert on this 


blic edifice: It cannot however be ſo ex- 
penſiue a building as the former neſt, which 
muſt require much more time, and furniſhes 
much more ſilk. If we compare theſe neſts 
together, the firſt will be at leaſt the fourth 
or fifth part of the ſecond ; this laſt is in 
one of its greateſt diameters, that is to ſay, 
at its baſe, half a foot long, and a little more 
in one of its greateſt ſides; that is to ſay, 
from the inferior extremity of the tube, to 
one of the ends of the great diameter of the 
baſe: The leaſt diameter of this baſe is about 
two inches, The length of the former neſt 
was three or four.inches, upon two or there- 
abouts of breadth in its greateſt diameter. 
Although the caterpillers of this ſecond 
neſt are not ſo induſtrious as the others, yet 
they deſerve perhaps no leſs our inquiry into 
their manner of proceeding. Thus neſt 1s 
without doubt the work of the whole family, 
but which labours in different companies ; one 
of theſe caterpillers ranged on the 
branch to which the neſt will be ſuſpended, 
works in forming the ſtring by which it 1 
held, pretty much like the caterpiller of the 
preceding neſt : I ſay pretty much, becauſe 


in reality it is not ſo regular a ring as the for- 


mer, 


Ada qo 


PHV SI CS. 


mer. The ſilk perhaps hath been employed 
with leſs art, but then it hath been well em- 

loyed for common ſafety; not only a large 
branch, but likewiſe ſeveral little ſprigs are 
caught and ſurrounded by this ſtring, which 


by that means becomes certainly more firm 


and ſecure : This fa/ftening having been thus 
begun by a party-of the caterpillers, another 
party comes to increaſe its ſolidity, and the 
whole community contributes to its perfec- 
tion. do 22 | 
This important part being finiſhed, each 
caterpiller concurs in forming the. body of 
the neſt ; ſhe can eaſily work on it by ſtand- 
ing on that part which is already finiſhed. 
In order to underſtand clearly how this may 
be executed, let us ſuppoſe the faſtening in- 
tirely completed, . it will then comprehend 
all the baſe of the neſt, a party of caterpillers 
will place themſelves there at their eaſe as 
on a branch, marchipg thither either in 
troops together, or in file one after another, 
and each will inlarge it a little by ſpinning 
horizontally. When the neſt was firſt be- 
gun, the caterpillers, being well provided with 
flken matter, could make a conſiderable 
pou of the neſt every time that they worked; 
y degrees that matter is exhauſted, -. each 


caterpiller by conſequence can only apply a 
piece leſs broad and long, the neſt will by 
this means be contracted, inſenſibly decreaſe, - 
and conſequently take æ conical figure, 


Vol. II. B b 


The 


369 


370 


PHY-SIC4. 


The conſtruction of the neſt having been 
ſuppaſed to be finiſhed a good while before 
the time of the metamorphoſis of the cater- 
pillers is come, it is eaſy to imagine, when 
that time comes, how the net and the cods 
are ſpun : The caterpillers having immured 
themſelves in the neſt, with defign no more | 
to leave the cloiſter under that form, muſt 
think of giving it a little more conſiſtence, 
and cloſe the internal orifice of the inferior 
tube; this being tranſacted in common, each 
muſt take her place upon one of the ſides of 
the neſt, there ſpin the filken maſs that ſur- 
rounds each cod, and form the net that is to 
preſerve her from toſſings, which is only a 
continuation of the ſilken maſs that conſti- 
tutes the cods. 


EXPLANATION of the FiGuREs. 


Plate 7th. 

A. The neſt intire, ſufpended to a little 
branch of a tree. 

B. The ſame neſt, from which the external 
filken web is removed, in order to ſhew 
the arrangement of the little ſticks, which 
defend externally the cod where the chry- 


falis 1s included. 


C. The cod ſtripped of theſe ſticks. 


Plate 8th. 


D. The ſame cod opened through its whole 


length, to ſhew the chryſalis I, and the 
ſilken 
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filken tow that ſerves as a ſopple to cloſe * 
intirely the cod. ”” 

E. The chryſalis drawn. 1 of the ond 

F. A part of the ſame chryſalis inlarged, in 
order to make its hooks L. and * figs ; 
mats M more perceptible, - -- 

G. Part of the ſilk that ſeryes to choke the 

inferior opening of the cod, Which is 

formed in the ſhape of a tube. | | 

H. The exuvie of a chryſalis, which is 
D an ichneumon-fly., BT 263 


_— Plate gth. 


A. A neſt i intire, ſuſpended | to a branch e of 
a tre. 

B. A cod open ned lengthwiſe i in order 10 dis h 

play the-net D, in the midft of which the 

chryſalis is placed. Dirie 

C. The — part of the rylalis, in- 

larged in order to diſtinguiſh its a E. 


5 Plate 10th. | 
F. The neſt opened along its length, 
ſhew the 3 G, their poſition and Av 
rangment,. and the net H which invelopes 
them, beſides the common covering L. 
I. The cod. 
K. The chryſalis drawn out of its cod. 


Memoirs 1749, page 163. 


IHF it may truly be ſaid that the . 


. manner in which phyſics are 1 
| B b 2 preſent and other 
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ubſtances preſent ſtudied, hath made the greateſt part 

5 of thoſe phantoms i in philoſophy vaniſh which 

Fay. appear only in the writings of the ancients ; 
yet jt muſt be owned that we have often ta- 
ken for fables ſome ſingular facts, which 
were not particularized enough to enable us 
to verify them, or which appeared to us ſo 
little probable that it ſeemed to incur the cen- 
ſure of credulity even to give them any trial. 

Mr. de Reaumur hath already re-eſtabliſhed 
the honour of Pliny on ſeveral occaſions, and 
principally in his memoir on dails or dottle- 
fiſh, wherein he hath ſhewn that what we 
find in Pliny with reſpeCt to the light that 
theſe ſhell-fiſh produce in the dark, 1s ex- 
actly true. Vid. Vol. , Page 89. I might 
cite ſeveral other examples of facts, which 
after having a long time lain under a = i- 
cion of falſhood, or at leaſt of an exce 
exaggeration, have at laſt been found in all 
points conformable to truth ; but this detail 
would not be of much uſe, and it is better to 
give 2 more recent example of theſe kinds of 
prodigies, which having been not only 
doubted of, but even deſpiſed, ſo far that no 
one would deign to refute them, have at 
length been verified by experience. 

Pliny relates that there are ſtones in which 
you ſee a ſort of light or flame to blaze, and 
that there are others which appear ſometimes 
full of luminous ſparkles, In phlogitide intus 


ardere guc dam videtur flamma, qua non ex- 
cal. 
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eat. In anthracitide ſcintille diſcurrere ali- 
quando videntur. Lib. 37. Cap. 11. 
Solinus ſpeaks pretty nearly in the ſame 


terms of theſe two ſtones, Phlogztes 6 


intra ſe quaſs flammas eſtuantes; anthracias 
coruſcat velut Fa ntillantibus ſlellis. Cap. 37. 
It is not our buſineſs at preſent to diſcuſs 
what are the ſtones which theſe authors 
ſpeak of: All the commentators of theſe na- 
turaliſts have laboured to diſcover them, but 
have not been able to agree upon the point ; 


and we ſhall ſee preſently that this property 


of giving light is by no means capable of cha- 
racterifing theſe ſorts of ſtones. 

Iſidorus of Seville ſpeaks in a more circum- 
ſtantial manner of the ſtone, called cerauna 
or thunder-/tone, and what he ſays of it might 
lead us to ſome diſcoveries, if this author had 
deſerved more confidence, and he had not 
indiſcriminately mixed the moſt extravagant 
fables with true recitals: He ſays, Ceraunio- 
rum duo genera ſunt, unum quem Carmania 
mittit cryſtallini ſimilem, ſplendet tamen caru- 
leo, et fs ſub dio poſitus fuerit, fulgorem rapit 
fidereum; which ſeems to deſcribe a bluiſh 
ſtone, tranſparent like glaſs, which being 
expoſed to the light of the day, is impreg- 
nated with the rays of light, and preſerves 
it in the dark. He ſpeaks afterwards of car- 
buncles, and ſays, that there are twelve ſpe- 
cies of them which are luminous in the dark ; 
that what is called Jignis, being expoſed to 
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the ſun, or rubbed with the fingers, is ſaid 
to attract ſtraws or fine threads; that another 
called chryſopraſe appears by day of a golden 
colour, and a fire by night: The reſt that 
he fays of it is only an _ of ridiculoug 


marvels; but the reader will obſerve, by 
what we have been mentioning, ſome traces 
of experiments which we ſhall give an ac- 
count of afterwards, 

Authors more modern, and incomparably 
more exact, have ſpoken very differently, 
and ſeem to doubt of all thoſe marvels related 
by the ancients. Latt in ſpeaking of the an- 
thraces, pyropi, 


—— Flammmaſque imitante pyropo. Ovid. 


and of carbuncles, ſays that it is commonly 
thought that theſe ſtones ſhine in the dark 
like a burning coal, but that he had never 
diſcovered this virtue in any ſtone, although 
it be confidently aſſerted by ſome authors, 


Vulgo creditum fuit carbonts inſtar in tenebris 


lucere, quod tamen de nulla gemma habemus 
deprehenſum, hicet a quibuſdam temere jatte- 
tur. 


Lewis Vartoman relates that the king of 


Pegu wears carbuncles ſo big, and ſo brilli- 


ant, that whocver looks on the king in the 


dark, fees him luminous, as if enlightened 
by the ſun; but this author ſpeaks of it only 
upon the report of ſome travellers; and Boë- 
tius de Boot, who cites this paſſage from 

Vartoman, 
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Vartoman, and another from Garcias ab hor- 
to, on a fact pretty much alike, doubts whe- 
ther there be any ſtones that are luminous in 
the dark; he doth not ſay, however, that 
the thing i is impoſſible, but he doth not be- 
lieve that any one dares to aſſert that he hath 
ſeen a precious ſtone luminous in the night, 
Verum hactenus nemo unquam vere aſſerere 
auſus fuit ſe gemmam nocte lucentem vidi ſſe. 

Peter de Roſnel, in his Indian mercury, 
ſays poſitively that there are no carbuncles, 
or ſtones luminous in the dark, and he be- 
lieves that what bore this name amongſt the 
ancients, is nothing elſe than the granate- ca- 
bochon, or the vermeille. 

Lewis de Berguen is of the ſame ſentiment, 
and thinks that the carbuncle, or anthrax of 
the Greeks, is properly ſpeaking only a gra- 
nate. 

We find nothing hitherto that can incline 
us to believe that there really exiſt any ſtones 
luminous in the dark; the ancient authors 
that relate it, ſay nothing preciſe enough to 
determine our opinions; thoſe to whom one 
ſhould be the moſt inclined to give credit, do 
not ſpeak of it from their own knowledge, 
but infinuate that they doubt of it extremely; 
and thoſe who ſpeak affirmatively, have fal- 
len into ſuch diſcredit by the ridiculous fa- 
bles with which their writings are ſtuffed, 
that nothing but an exceſſive credulity could 
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induce one to try any experiments upon their 
authority, | | 

I do not think that I ought to reckon a- 
mongſt the authorities which are favourable 
to the exiſtence of carbuncles, that which 
Arabian authors relate to us in their ingeni- 
ous romances ; they certainly did not deſign 
to make us believe what they have ſaid con- 
cerning it : But might it not be ſuſpected that 
ſomething real gave a foundation to the mar- 
vellous deſcriptions they have made ? At leaſt 
we ſee by this that the notion of ſtones bril- 
liant in the dark hath been univerſally ſpread, 
and that there are traces of it in all places, and 
at all times, where precious ſtones have been 
known, 

Let us now ſee what hath been related in 
favour of theſe ſtones by authors that deſerve 
more confidence. Benvenuto Cellini, * an 
engraver and goldſmith at Florence, ſays that 
there are rubies naturally ite, without their 
being / by the aſſiſtance of fire, as is practiſed 
with regard to ſeveral ſtones ; that the white- 
neſs, however, is not perfect, but livid, and 
very much reſembling that of the chalcedo- 
ny ; that this ſtone is of no beauty nor ule, 
but that its hardneſs alone cauſes it to be 
placed in the rank of rubies. He adds after- 
wards, that having promiſed to fay ſomething 
of 'the carbuncle, which he calls in Italian 
carbonchio, he ſhall fay only what he 2 

ET for 

Benvenuto Cellini, lid. 1. pag. 10. dell arte del givellare, 
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ſor certain. He aſſures us that in the time of 
Clement VII, he ſaw a carbuncle in the 
hands of a merchant of Raguſa, that this 


ſtone was of a pale white, like to that which 
he had juſt mentioned-in ſpeaking of white 


rabies, and that it retained within itſelf a 


light ſo admirable that you ſaw it ſhine in the 
dark. Ma riteneva in ſe un fulgente tanto 
Pi acevole et mirabile, che egli reſplendeva nelle 
tenebre. 

He adds, that this light was not ſo lively 
as that of coloured carbuncles, but that he 
had ſeen it in the dark ſhine like a fire that 
is a little upon the decay. He ſays afterwards 
that he had never ſeen coloured carbuncles, 
but that a Roman gentleman, very much ex- 

erienced in the affair of Jewels, had told 
bim that one James Cola, by means of the 
darkneſs of the night, had found a coloured 
carbuncle in his vineyard, that an ambaſſador 
from Venice had purchaſed it for ten crowns 
of this peaſant, and had fold it for an hun- 
dred thouſand crowns to an emperor of the 
Turks. 
This. laſt hiſtory being related by Cellini 


only as a fact which he had heard, may well. 


be called in doubt, but we cannot ſay the 
ſame thing with regard to what he affures us 
he was an eye-witneſs of; and the advanta- 
geous manner in which Mr. Boyle ſpeaks, 
in ſeveral places, of Cellini, ſhould have gi- 
ven a greater weight to his teſtimony ; yet 
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we do not find that this hath engaged => 
one to make the experiments neceſſary to aſ- 
certain the truth. 


I have related in my ſixth memoir on 


electricity the principal phenomena that Mr. 
Boyle had obſerved on a diamond which be- 
longed to Mr. Clayton, of whom king Charles 
II. bought it. Vide Boyle's works, Vol. 2. 
pag. 85. a N 

We often find that thoſe ideas which one 
would think ſhould preſent themſelves the 
firſt, like ſome coy nymph refuſe our ſo- 
licitations at one time, and come and offer 
themſelves voluntarily at the moment we leaſt 
expected them; 


Interdum rapere occupat. 


Who would not be ſurpriſed that Mr. Boyle 
who had thought of heating Mr. Clayton's 
diamond by the flame of a candle, upon hot 
iron, in boiling water, fhould not have 
thought of expoſing it to the ſun? He ima- 
gined no doubt, that heat was neceſſary to 
put it in a condition of giving light, and he 
cid not ſuſpect that the heat of the ſun could 
be ſufficiently conſiderable. _ 

I was at firſt of the ſame opinion with re- 
gard to heat, and after having verified upon 
leveral diamonds the experiments related by 


Mr. Boyle, I plainly diſcovered that it was 


not neceſſary that the diamond ſhould be heat- 


ed, in order to contract a tranſient light, 
ſuch 
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ſuch as that which it produces when rubbed 
upon glaſs or metals; but I thought that it 
muſt be ſenſibly heated to acquire that per- 
manent and durable light, which ſubſiſted 


for ſeveral minutes when the diamond had 


been brought near to a lighted candle, or ex- 
poſed to any other heat. With this view I 
expoſed to a very burning ſun-ſhine for 22 
minutes ſeveral diamonds, namely, one white 
of a very beautiful water, two yellom of which 
one was leſs coloured than the other, weigh- 
ing about 60 grains, one of a roſe-colour, one 
green, and one of an ametbyſt- colour. 

I examined afterwards all theſe diamonds 
in the dark, and I found only the two yellow 
luminous, but they were ſo extremely, and 
principally the ſmalleſt which was' of 'the 
deepeſt colour ; they were /o to ſuch a degree 
that they enlightened the othgrs which were 
placed near them, inſomuch that it was ne- 
ceſſary for me to take theſe two away, in or- 


der to be aſſured that the others were not lu- 
minous : Theſe two yellow diamonds kept 


their light very preceptibly for more than 12 
minutes. 

Although every one knows how neceſſary 
it is that theſe experiments be made in the 
moſt perfect obſcurity that is poſſible, yet I 
believe that it will not be uſcleſs to mention 
the precautions which it is neceſſary to take, 
in order to ſee theſe experiments in all their 
beauty, without which I might be as 
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of exaggeration ſometimes in the deſcription 


I give, becauſe without theſe precautions the 
ſame experiments ſucceed much leſs perfectly. 

It is neceſſary to continue a quarter of an 
hour at the leaſt in the moſt perfect darkneſs 
that is poſſible, before you let the diamonds 
be brought you which have been expoſed to 
the ſun; it requires ſuch a time, in order to 
let the vibration ceaſe, which the light of the 
day cauſes in the eyes, and that the pupil, 
which had been extremely contracted ſo as to 
permit only a certain quantity of rays to paſs, 
whilſt you was expoſed to the light, might 
have time enough to dilate itſelf ſufficiently 
to receive the moſt that is poſſible, from ob- 


jets the leaſt luminous or the leaſt enlight- 


ened. There is no one but muſt have ob- 


ſerved ſeveral times in his life, that when he 
goes out of broad day- light, and enters into 
an obſcure place, he ſees none of the objects 


which he eafily diſcerns after having ſtaid 


there a quarter of an hour, when the eyes 


no longer feel the impreſſion of the day light. 


I do not know whether others have remarked 


the little relation, and the independency there 
is in this reſpe& between the two eyes ; for 
if you cloſe one for a quarter of an hour, 
and the other continues open, the luſtre of 
the diamonds and of other phoſphor: of the 
like nature will be ſeen very diſtinctly by the 


eye that hath been cloſed, whilſt the other 


will not perceive it in the leaſt degree ; which 
proves 
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proves that the dazzling cauſed by broad day- 


light, and which renders the eye inſenſible of 
a weak light, acts upon each eye dytindly, 
and that its action ceaſes before the union of 
the two optic nerves. There reſults from 
this obſervation a very great conveniency-with 
regard to the performance. of theſe experi- 
ments, for you may cloſe one eye, — yet 
make all the little preparations that are ne- 


ceſſary, and which it is often difficult to leave 


the care of to another perſon: This at leaſt 
is certain, that the obſervation hath been of 
great ſervice to myſelf ever ſince I made the 
diſcovery. 

As I had obſerved in the firſt experiment I 
have related, that the diamonds, altho' they 
had been 22 minutes in the ſun, had not 
acquired any ſenſible heat, I tried the effect 
of expoſing them to the ſun for a leſs time, 
I left them there only 10 minutes; there 
were two large white diamonds, weighing 
between 70 and 80 grains, two blue, one of 
which weighed 18 grains, but the other was 


ſmaller and deeper in colour, one green, one 


of a roſe- colour, and two yellow; the two 
white diamonds did not take any luſtre at all, 
nor did the deepeſt-coloured of the two blue ; 
the green, and the roſe- coloured aſſumed a 
little ſplendor ; but two ſmall * carat dia- 


monds that were ſet round one of theſe rings, 


the two yellow, and above all the large and 
bright- 


A carat diamond is one that weighs four grains, 
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bright · blue diamond, appeared extremely lu- 
minous, and their luſtre continued 12 or 13 
minutes, growing weaker by imperceptible 
degrees. | | 

I tried afterwards ſeveral other diamonds 
of various ſizes, and of all the colours that I 
could meet with; I found ſeveral of them 
extremely luminous, and others that were not 
fo at all. Bit hitherto I have not diſcovered 
any difference in this reſpect, which could be 
attributed to the colour alone of the ſtone, 
except that the yellow diamonds which I have 
tried have all been luminous ; there were in- 
deed ſome more luminous than others, but 
they were not always thoſe whoſe colour was 
the deepeſt. Beſides a great number of yel- 
low diamonds, weighing from 8 or 10 to 80 
grains, which I have tried, I have had the 
opportunity of having in my hands about 
four hundred yellow carat diamonds, and 
there was not one of them but what was lu- 
minous ; ſo that we may eſtabliſh it as a ge- 
neral law, that all yellow diamonds having 
been expoſed to the light, are impregnated 
with it in ſuch manner, that they preſerve it 
in the dark for a conſiderable time. 

I did not confine myſelf, as the reader will 
imagine, to the examination of diamonds :. I 
expoſed to the ſun an eaſtern ruby, a balaſs 
ruby, a ſpinal ruby, an eaſtern topaz, an 
eaſtern ſapphire, and an emerald ; all theſe 


ſtones were of a perfect beauty and clearneſs, 


but 
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but none of them took any light, altho' they 
all emitted light when rubbed in the dark. 
I afterwards tried the like kind of ſtones 
which were much leſs beautiful, and of which 
ſome were rough ; I was not a little ſurpriſed 
to find one ſingle rough emerald, amongſt 
twenty others, that was luminous. I exami- 
ned it with care, and did not find in it any 
thing particular to which I could attribute 
this difference. 

This obſervation determined me to try at 
hazard all the ſtones of which I have any 
knowledge; ſince I ſaw that nothing could 
conduct me in the choice of tryals. I had for 
ſeveral years been forming a cabinet of fine 
ſtones, jaſpers, agates, and ſeveral remark- 


able cryſtallizations ; all theſe different ſub- 
ſtances are ranged in drawers divided by com- 


partments, which hath been of great uſe to 
me for making at once, and without loſs of 
time, a great number of experiments: I ex- 
pc ſed one after another all theſe drawers to, 
the ſun, and cauſed them to be brought to 
me in the dark; 3 if I perceived any —— lu- 
minous, I took. it out of its place, and examin- 
ed it afterwards at leiſure. 

Amidſt this great number of ſtones, I found 
much fewer luminous than I had expected, 


and thoſe which were /o, were not certainly 


ſuch as I ſhould have ſuſpected of it. That 
whoſe light was the moſt lively, was a pretty 


large piece of a cryſtallization mixed with a 
good 
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good deal of topaz, with ſeveral little greeniſh 
cryſtals, and a few of an amethyſt-colour ; 
this ſtone weighed half a pound, it had in its 


"greateſt thickneſs no more than about an inch, 


and became much thinner towards the edges; 
it was ſo penetrated with the rays of light, 
that it was as brilliant in its under part which 


had not been expoſed to the day-light, as in 


its upper, inſomuch that it ſeemed to be 
tranſparent; there did not appear even any 
difference in thoſe places which had the 
greateſt thickneſs, they were as luminous as 
the others, both in the upper and under part; 
and the light which came from this ſtone, 
was ſuch that it enlightened the objects around 
it to the diſtance of about two inches; it cea- 
ſed however to be luminous in about 7 or 8 
minutes time. | 2 

A piece of lead- ore mixed with parcels of 


large cubic cryſtals of an aqua-marina co- 
lour, and ſome ſmall hexagonal white cry- 
ſtals, was likewiſe very luminous, it was not 
however ſo intirely luminous as the preceding, 
the cryſtals of the aqua marina had the moſt 
luſtre, and ſome of the white cryſtals had 2 
little, but the lead part, and the gangue or 
white cruſt had none at all. 1 5 
A third piece that was ſmaller, and which 
Was mel of a ſingle piece of green cryſtal 
inclining to a blue, interſected only by ſome 
cracks regularly diſpoſed, and covered on 7 
0 
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made the ſame trials on divers other ſtones, 
ſuch as rock cr yſtals, talcs, Bolonian· ſtone 
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kde with, a cruſt of little white cryſtals, and 


2 pale marcaſite-likewiſe cryſtallized, was at 
leaſt as luminous as the firſt cryſtallization I 
ſpoke. of, and this laſt has preſerved its light 
a little longers | 
There was allo a Ganh. piece of Jead-ore, 
covered in part with a — cryſtallization, 
which was luminous towards one of its an- 
gles, but whoſe light was very faint. 

1 did not try any greater — of theſe 
cryſtallizations, which are common enough 
and known by every one; we generally give 
to thoſe that are coloured the name of primes 
of emeralds, amethyſts, or topazes, accord- 


ing to the predominant colour. It is very 
remarkable that theſe ſtones, Which are for 


the moſt — very ſoft, ſhould be, with re- 
gard to the luſtre we are ſpeaking of, in 
the ſame condition as the diamond; whilſt 
the hardeſt coloured ſtones, which are com- 

monly called oriental, have no ſuch er- 


* it may from thence be inferred, that 


this ſingular . doth not n ei- 
ardneſs or colour. I have 


„ 


before it is — 4 the ſelenitz, different 


ſorts of marble, but none of theſe. ances 
hath imbibed light; the phoſphorus of Berne, 
Which is a tranſparent ſtone very white and 
ſoft, — light and preſerved it a good 


while; but nothing ſurpriſed me more than 


the Japis lazuli : 1 Thould certainly never have 
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thought of making a trial bf it, if it had not 
happened to be in the number of ſtones which 
were in the drawers that I expoſed ſaceeſhve- 
vy to the ſun; its great opacity; its want of 
hardneſs, he metalline veins that are in it, 
were ſo many reaſons, I thought, for not fu- 
petting that it could be lumi nout; yet it is 
and very conſiderably, altho unequally: 16 
moſt beautiful, or at lealt the moſt eſteemed, 


that is to Hay, what is of a beautiful deep 


blue, which is the hardeſt, and takes a dean 
fil boliſh, is that which is the moſt lumi- 
nt; that which is pale, or mixed with 
white ſpots, is inuch Jefb J; yet you diſco- 
Ver in it always ſbme Ee parts, and if 
you mark ich a dot thoſe brilliant parts, you 
will Ard fat they are fach as are of a mote 
beautiful colour than the teſt; J have how- 
ever” foutith' ſome of a very beautiful blue, 
that” gave ſcarce any light: In general the 
Fght is hot: ſo Hyely as that bf diamonds; and 
I have ever perceived che leaſt Tight upon 


the white ſpbts, no mort an on the! veins 


of metal, dt of marcaſite that you ſee in it. 
This expetament on the lapis led me natural- 
eto tty "Whit effect che uramarine would 
Babe; 4 eNpected to fiirid i: luminous, after 
what I hall Cbferved-in che lapis ; yer it was 


= ſo; althellit continued for more than an 


Hour ko?" to the light. 1 will mention 
Ki exon" that ſubſtances which, in 
wat of by minutes Have not taken any 

& BO Wh 4 146 | light, 
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light; will receive none, altho' pa for a 
much longer time. 

The reader will perceive by what we have 
been relating, how much 4 ſtill re- 
mains to be acquired on this ſubject; no prin- 
ciple offers itſelf on which one can reſt one's 
judgment, or even form conjectures : For 
here are ſtones of all kinds, of all colours, 
of very unequal de of hardneſs; in ſine, 
of a very different nature according to all ap- 

ances, which effects entirely a- 


ar; whilſt othars which ſeem! to have 4 


Freat conformity together, and even 4/l that 
our ſenſes can convey, produce effects abſo- 
lutely different; for I have obſerved that 
amongſt ſeveral diamonds intirely alike, there 
were ſome that gave light, and others that 
were not luminous. It was to theſe different 
effects of a ſtone which appeared the ſame 
in all points; or — wn more exactly, of 
two ſtones entir as far as we are ca- 
pable of judging, — I have particularly at- 
tached: — but before I ſpeak of the ex- 
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periments I made on this ſubject, I ought to 


give an account of ſome facts which regard 
in general all the phoſphor: of this kind. 

1 mentioned above that I left no longer 
than ro minutes expoſed to the ſun, thoſe 


ſtones of which I was willing to make tryal, . 


and that they had red to me as lumi- 
nous, as —— they had continued there 2 
der e - I tried after- 


Cc - - wards 
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wards by expoſing them not to the ſun, but 
| to the bare light of the day; their luſtre was | 

at leaſt as lively, and this fact hath a great 
| affinity with what hath been remarked of the 

Bolonian-ſtone ; namely, that it takes more 

light when it is expoſed to the day, and 
when the ſky is over-caſt, than when it is 
illuminated by the ſun, I was willing to ſee 
what was the time neceſſary in order that a 
diamond, capable of becoming luminous, 
ſhould load itſelf ſenſibly with the light of 
the day; I expoſed it at firſt only foxr mi- 
nates, afterwards one, and I did not find that 
this made the leaſt diminution in the ſplen- 
dor of its light ; I continued to diminiſh the 
time of its being expoſed, and I ſaw that it 
was intirely uſeleſs to make it imbibe the 
light ſo long as I had done at firſt, for in 
a ſecond of time, and ſtill leſs if it be poſſi- 
ble, it took a very lively luſtre ; it is true 
that the ſplendor appeared to me ſomewhat 
Teſs than when it had continued in the day- 
light for 8 or 10 ſeconds; but I cannot be 
.certain that this difference was real; neither 
did I obſerve it but in ſtones leſs luminous 
; than others. i 36% | 
| As Mr. Homberg recommends the expo- 
| ing the Bolonian-itone to the open air, 1 
* was willing to ſee if that made any differ- 
-ence with regard to the diamonds; expoſed 
dome near the window of a chamber, whoſe 
N and. curtains, which were of white 


linnen, 
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linnen, were cloſely ſhut ; the diamonds took 
a light as in the open air; it is true, that the 
light was weaker, and proportioned to that 
which they received. N 9 

I expoſed to the air, during a ſecond or 
two, ſome Bolonian-ſtones, ſome belemnites, 
and common topaz, which had been calcined 
for more than five years; I found them all 
luminous, and it is to be obſerved that they 
had been preſerved all that time in white 
paper alone placed on a table in the country, 
and that they had ſeveral times been expoſed 
to the air: From whence it follows, that 


the firſt authors, who have written on that 


ſtone, preſcribed an infinite number of very 
uſeleſs precautions, both with regard to the 
manner of preparing it, as we ſhall mention 
in the chemical part of this work, and like- 
wiſe with reſpect to the method of preſerving 


it. 


Having diſcovered that diamonds have no 


need of the immedaate light of the day to be- 
come luminous, I incloſed ſeveral in boxes, 
to which a coloured glaſs ſerved as a cover ; 
that did not hinder them from taking light, 
and even as quickly, fo far as I could judge, 
as if they had been expoſed to the open air; 
but this light did not appear to me to partake 
in any meaſure of the colour of the glaſs 
through which it had been tranſmitted. All 
theſe ſtones plunged in water, and, expoſed to 
the light, became luminous, as when ex- 

CE? poſed 


poſed in the common manner. The ſame 
thing happened when they were plunged in 
milk, altho' there were ſeven or eight lines 
of milk above the diamonds, and that they 
had continued even the whole night in it, 
which had given time to the cream to riſe 
and thicken, 

I plunged diamonds in ink, and they took 
no luſtre when I expoſed the veſſel to day- 
light, without doubt becauſe the rays of light 
could not penetrate that opake liquor to ar- 
rive at the diamonds. I imagined that this 
difficulty which the light had to pervade the 
ink, would, furniſh me with the means of 
preſerving for ſome time that luſtre, which 
the diamonds ſhould have acquired ; for this 
purpoſe I impregnated with light that of all 
my diamonds which imbibed it the moſt co- 
piouſly, and immediately plunged the dia- 
mond in ink ; at the end of five hours, when 
the night was come, I drew it out, and Jook- 
ed at it in the dark, it was ſtill very lumi- 
nous: It is neceſſary, however, in order that 
the experiment ſhould ſucceed, that the dia- 
mond be plunged deep enough in the ink, 
and even that it ſhould be covered with cot- 
ton ſteeped likewiſe in ink; for I was wil- 
ling to repeat the ſame operation, by mak- 
ing uſe of a little veſſel in which there was 
only liquid ink which covered the diamond 
about fix lines J left the diamond in this 
condition fer twelve hours, and at the end 


of 
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of that time T found that it no longer yielded? 
any light. 98 ene leg £ | 3 Uo” r ? Fa 779'7 

1 made experiments likewiſe by inveloping 
diamonds in different ſtaffs, and in papers, 
to ſee if their light would be preſerved; but 
J was not able to ſucceed by this means, no 
more than by the uſe of Spaniſh wax made 


STE 


of fix hours. I doubt not but it is poffible 
to find ſome other manner of preſerving the 
light of diamonds,” or of Gther the like Bo“ 
dies, a much longer time; but Having other 
objects which appeared to me more curious 
to examine, I did not carry my reſcarches 
„ TIE RT oo 
I thought that what deſerved more parti: 
cularly to be examined, was, Why of two 


diamonds, which were in appearance intireſy 


alike, the one was capable of becoming 
minous, by being expofed to tlie 57 
and the other did not become %? I tha! 
now mention the attempts T made in order t9 
acquire light on this Fact, and altho' they 
have been, unſucceſsful, yet I ought nut to 
negle& giving an account of them. 
I knew that there are, many diamonds 
which are burnt before they are expoſed ro 
fale, this commonly whitens them, eſpeci- 
ally when the yellow or brown tint which 
S6 4 | they 
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they ſometimes have, ariſes from ſome. por- 
tion of the oil that, in poliſhing them, hath 
inſinuated itſelf into the little imperceptible 
cracks which are oſten to be found on the 
edges of the ſtone; the, fire. burns this oil, 
and there remains nothing more than very 
{mall black points, which diminiſh much leis 
the luſtre of the diamond, than the yellow 
tint that was occaſioned by the oil: I thought 
that the luminous diamonds might be thoſe 
which had been calcined, or perhaps thoſe 
which had not been ſo, or that it might ariſe 
from the degree of heat which they had ſuf- 
fered, in 2 that this odd phenomenon 
might be owing to ſome cauſe of this nature. 
In order to ſatisfy myſelf, I picked out ten 
diamonds, of which four were very lumi- 
nous, and fix were not at all ſa; I gave them 
to a diamand-cutter to be burnt, and when 
he returned them to me I found no alteration 
in them. I was willing to perform the ope- 
ration myſelf, and by applying different de- 
rees of heat; but the ſucceſs was {till the 
nay I turned my views afterwards to the 
examination of other ſtones, which, without 
being ſo hard, and fo untractable as the dia- 
mond, have nevertheleſs the ſame properties 

with regard to light. | 
We have obſerved that the greateſt part of 
precious ſtanes yield a light when they are 
rubbed, that there are ſome which become 
luminous when expoſed to the day-light, we 
that 
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that others become ſo when they are heated. 


Among all theſe ſtones there are ſome which 
have but one of theſe properties; the ruby, 
for example, gives a light when rubbed, but 
when expoſed to the day- light it doth not be · 
come luminous at all, no more than it doth 
when heated; others have two of theſe pro- 
perties without having the third, the rock 
cryſtal is in this caſe, it doth not catch light 


from the day, but takes it if it is heated, and 


yields a light when you rub it. Laſtly, ſome 
other ſtones, and the diamond more emi- 
nently than any other, have theſe three pro- 
perties conjointly. We have ſeen that Mr. 
Boyle had diſcovered two of them, but the 
moſt ſingular * eſcaped him: And moreover 
he thought at firſt that it was only the dia- 
mond of Mr. Clayton, which had thoſe two 
22 and was very far from thinking that 

ey were common to almoſt all diamonds, 
and to a great number of other ſtones. 

Let us now ſee what theſe three proper- 
ties have in common, whether they are ow- 
ing to different principles, or whether they 
may not be conſidered as proceeding from 


the ſame cauſe, which, in proportion to its 
force, or its abundance, produces one, two, 


or all the three properties I have examined 
with great exactneſs, and have found that 
the 


* Dr. Wall however did Giſcover this property in the diemond. 
Vid. Philaſopbical Tranſactious, abriniged by 7 ones, Fo. J. 
Part Il. Page 277. 
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the diamond receives light from mere heat 
alone, for I was apprehenſive at firſt that it 
was the light of the fire on which I cauſed 
it to be heated, that rendered it luminous; 
but I am aſſured of the contrary, for I cauſed 
a ſilver ſpoon to be heated, and to be brought 
to me in a dark place; 1 had put there a 


diamond, which, in an inſtant after the ſpoon 


was brought near it, became luminous, it 
increaſed its light in proportion as It grew 
hotter ; but this light doth not laſt any thing 
near ſo long as that which is derived from 
the day- light, for it diminiſhed in proportion 
as the ſpoon grew cooler, and intirely diſap- 
peared before the ſpoon was quite cold. 

I afterwards boiled ſome water in a co- 
vered veſſel, and plunged into it a diamond 
in the dark, it became luminous before it 
reached the bottom of the veſſel, its light was 
very lively; but it laſted but a little while, 
and ceaſed to be perceived, tho' the water 
was ſtill hot enough not to let you bear to 
keep your hand in it: This experiment ſeems 
to have been known by Albertus the Great, 
who ſays, that the diamond takes light if you 
pour on it hot water that is very clear : The 
light which the diamond acquires in theſe 
two caſes, is of a much leſs duration than 
that which it derives from even a very weak 
day-light; for if you have worn on your fin- 


per in the courſe of the day, a diamond capa- 


le of being impregnated with the rays of 
7 | light, 
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light, and you enter into a dark place, about 
an hour, or even more after ſun ſet, you will 
ſee very diſtinctly that this diamond ſtill gives 
a whitiſh light, inſomuch that it requires 
more time for this light to be intirely diſſi- 
pated, than is neceſſary for the eyes to re- 
cover themſelves from the vibrations and daz- 
zling which the light of the day hath occa- 
fioned in them. I am even ſurpriſed that an 
experiment fo common, and which is made 
without applying the leaſt attention to it, 
hath not been remarked by an infinite num- 
ber of people, for it requires only to go into 
a dark place after having been expoſed to the 
air for, ſome time towards the cloſe of the 
day. It is true that this light is very weak 
in compariſon of that which the diamonds 
take in broad day-light, when all the cir- 
cumſtances are obſerved, which we menti- 


oned in detail, at the beginning of this me- 


moir. 


Having found in .diamonds the moſt re- 


ſembling each other, this fo remarkable a 
difference, I was willing to ſee if there was 
not the ſame in ſome other ſtones; I took 
ſixteen pieces of rock-cryſtal that were cut, 
and ſomewhat bigger than peaſe, there were 
ſome of them extremely white, others inclin- 
Ing a little to a yellow, a vinous colour, or a 
tky-blue ; I put them to heat upon a chafing- 
diſh in a filver ſpoon ; I obſerved a little time 
after, in carrying the ſpoon into the 

| tnat 
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that there were ſome of theſe ſtones very per- 
ceptibly luminous; I took them out and ſet 
them apart; I heated the ſpoon afreſh, and 
more intenſely than at the firſt, I found three 
or four which having not been rendered /u- 
minous by a weaker degree of heat, were now 
become ſ% by this ſecond ; I ſeparated them 
likewiſe from the reſt, and having cauſed the 
ſpoon to be heated again ſtill more, there 
was one which became luminous ; the others 
did not acquire any light, altho' I heated the 
ſpoon as much as it was poſſible to be with- 
out being red-hot, It was uſeleſs to carry 
the experiment further, for if I had made the 
ſpoon red-hot, I ſhould not have been able 
to diſtinguiſh the peculiar light of the ſtones, 
if they had any, from that which would have 
reſulted from the red-ſpoon. I examined af- 
terwards by the day-light, thoſe which had . 
been luminous the firſt, thoſe which had re- 
quired a greater degree of heat to become lu- 
minous, and laſtly, thoſe which were intirely 
impaſſive of light; and I found that this had 
no relation to the colour of the ſtone, that a- 
mongſt the moſt luminous there were ſome 
extremely white, and ſome coloured, in like 
manner as there were amongſt thoſe which 
could not be made luminous. | 

Having repeated fome of theſe experi- 
ments, it appeared to me that after having 
heated three or four times the ſame ſtone, its 
light was leſs vivid than at the firſt, 1 

that 
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that particular I found in them a great ana- 
logy with the phoſphorus of Berne. 

J was willing to ſee if the action of fire 
would have a greater effect on the rock-cry- 
ſtal than it had upon diamonds ; I picked out 
two pieces that were nearly equal, the one of 
which was extremely /uminous when it had 
been heated, and the other was not at all /, 
I put them together in a crucible in which 
I wanted to fuſe ſome ſilver, I gave the fire 
neceſſary for melting the ſilver, and when it 
was melted I drew off the crucible, and let 
it cool in a dark place ; I obſerved with atten- 
tion whether * pieces of cryſtal which 
were half way ſunk in the melted filver, 
would retain their light, or rather their red- 
neſs, a longer time than the crucible; but no 


ſuch thing happened, I ceaſed to perceive 


that time in vain have I heated them; that 
which, before this operation, was one of the 
moſt /uminous, hath not been at all /o ſince : 
Here, therefore, we find a real change pro- 
duced by the violence of fire in this ſtone ; 
the ſame thing happened to me in refpect of 
the phoſphorus of Berne, the falſe emerald 
of Auvergne, and other phoſphori of the ſame 
nature, when they had been expoſed three or 
four times to a heat much leſs than that which 
| had given to my two cryſtals, they no 
longer yielded any light, 


In 


them when they ceaſed to be red, and ſince 
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took a pretty large piece of the phoſphorus of 
Berne, I broke it in two, and put one piece 


ſo by being expoſed to the light of the day; 


ſolved to calcine it anew, and to give it a de- 
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In order to ſee whether fire would have 
the ſame effect on ſtones which become lu- 
minous by being expoſed to the day-light, 1 


of it to heat in a crucible, wherein I kept it 
for more than half an hour, carrying it from 
time to time into the dark, till there no lon- 
ver appeared any light in it; I thought that 
having loſt thus by fire the property of be- 
coming luminous by heat, it would in like 
manner have loſt the propetty of becoming 


but I ſoon found that theſe two properties 
were not ſo cloſely connected as one might 
naturally think; for having expoſed it to the 
day-light with the other portion of the ſame 
piece, in order to judge better of the differ- 
ence in cafe there was any, it appeared to 
me very nearly as luminous as before. I re- 


of heat much more violent; I kept it 
therefore for three quarters of an hour in 4 
crucible, to an heat pretty nearly ſuch as is 
requiſite for fuſing ſilver; I found after it 
was cold that it had a Intle' changed colour; 
tor, inſtead of a Huiſh caſt, or ſky colour, 
that it had before, it had contracted a light 
reddiſh tint, which, however, would not have 
been well perceived, but by comparing i 
with the firſt piece from which it had been 
{-parated ; hcfides that, its ſurface was a - 
1 
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tle un poliſhed, and appeared more opake, 
but Abe opacity did not penetrate to the inſide 
of the ſtone, as I diſcovered by breaking it: 
Upon my expoſing this ſtone to the day-light, 
it was no longer impregnated with light; 
thus by — violent fire it was deprived of this 
ſecond property, as a much leſs. degree of 
heat had been capable of Uepeving it of the 
firſt.” 

Ir epcated this experiment on a * prime of 
N and on another ſtone which from 
its colour might be named prime daigue ma- 
rine; both the one and the other being expo- 
ſed to the day, received a very beautiful light; 
[ heated fragments of both by a very briſk 


fire, till that being carried into the dark they 
would no longer yield any light; but they 


ſtilk continued luminous after having been ex- 
poſed to the day, and I was not able to ſtrip 
them of this ſecond property, but by giving 
them a degree of heat much more violent, 


aud to fuch a degree that they were in part 


vitrified at the bottom of the crucible. It is 


certain therefore, that theſe two properties 
have a great conformity together, fince you 
may take away both the one Ga the other by 
means of fire, but that they differ in this, that 


the one is deſtroyed by a much Jeſs heat than 


the other. 


If 


balf pale, called by the ancients chryſopraſius ; it is conſidered 
a; the mother of emerald;. 
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What is to be concluded from theſe 1 
contradictions, except that this ſubje 


PHYSTC S8. 


If I was not able to ſucceed in the like ex- 
riments on the diamond, the reaſon perhaps 


is, that it would require for that purpoſe the 


fire of a glaſs-houſe, or even a fire ſtill more 
intenſe: Perhaps all diamonds, as well as ſe- 
veral other ſtones, have originally this pro- 
perty, and that they are only ſuch as — 
been in vulcanos, or ſuffered the torture of 
ſubterraneous fres, which have been Geprived 
of it; the reader will perceive that this is but 
a ſlight conjecture, but as it is not deftitute of 
all probability, I thought I might venture to 
mention it. Nin 

Huy following the analogy. of different phoſ- 
phori, I had reaſon to think that the Bolonian- 
ſtone, the belemnites, the gypſum, the phoſ- 
phorus of Balduinus, and al the others of 
the ſame nature, would become luminous by 


heating them, and. that by a violent calcinati- 


on they would loſe their quality of phoſphorus, 


in like manner as thoſe of which ] have been 
giving an account; but experience hath made 


me ſee the direct contrary, for in the firſt 


place none of theſe phoſphori receive light 
from mere heat; and in the ſecond place the 


moſt violent calcination was not able to take 


away the property of becoming luminous, 


when they were expoſed to the day- light. 


is yet 


too novel, that we are ſtruck with certain ap- 
parent conformities, which in the main are 
| very 
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very remote, and that it is only by a great 
number of experiments combined in a vaſt 
variety of manners, that we ſhall be able to 
find any plauſible explication of facts ſo ſin- 
gular ? 

As the greateſt part of ſtones that are lu- 
minous, whether by heat or whether by ex- 
poſition to the day-light, yield a light wh. 
_ are rubbed upon ſtuffs of filk or woo 

glaſs, earthen-ware, metals, Gc. 
tried if theſe ſame ſtones, after having bee; 


deprived by calcination of the two firſt pro- 
perties, would be /o likewiſe of the third; 

but I have not been able to make the experi- 
ment on any but the phoſphorus of Berne; 
becauſe the greateſt part of the others which 
I ttied, burſt into ſplinters, and were reduced 


to very ſmall fragments by calcination. I 
—_— therefore the phoſphorus of Berne 


 delft-ware, and upon glaſs, it gave a 


liebe, in the ſame manner as it did before 


calcination ; which ſeems to prove, that this 
third manner of yielding light hath no relati- 
on with the other two : Perhaps this is the. 


only one which is a-kin to electricity, and 
what may further favour this conjecture is, 


not the two firſt properties, but only the third, 
and that theſe are the bodies which are ac- 
knowledged to be the moſt electrical. 

Vo. 9 24 


that glaſs, China- ware, precious ſtones that | 
are coloured, and ſome other ſubſtances, have 
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_T am far from giving theſe obſervations as 
certain principles, for in the prodigious num- 
ber of ſabſtances which have one or ſeveral 
of theſe" properties, there may be found ſome 
that would intirely diſrange my hypotheſis, 
I ſee yet only a cohfuſion of facts, the expli- 
cation of which appears to mie almoſt impoſ- 
ſible, and which ſeem” even contradifory ; 
for of two diamonds intirely alike to the 
ſight, the one is extremely luminous, the o- 
ther not at all ſo; the topaz of Auvergne is 
impregnated with the rays of light, whilſt 
thoſe of the eaſt, of India, and Bohemia, 
receive no ſuch glorious burden. It is the 
ſame with regard to the emerald of Cartha- 

ena, and that of Auvergne, it is only the 
laſt which takes light from the day, or by 
the heat of fire. The Bolonian- ſtone, and 


an infinite number of others, continue lumi- 


nous, notwithſtanding a violent calcination; 


on the contrary, the phoſphorus of Berne, 


the primes, Sc. loſe this property by calci- 
nation: Theſe laſt, in like manner as the dia- 
mond, preſerve always their faculty of being 
impregnated with light, inſomuch that it 
ſeems to be inexhauſtible; yet the Bolonian- 


ſtone, the phoſphorus of Balduinus, and o- 


thers of the ſame nature, loſe it by little and 
little, and ſo much the more ſpeedily, as 
they are more frequently expoſed to the day- 
light. The reader ſees how many different ef- 
Gs are in ſubſtances which one would 1 

allke, 
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alike, and how many different circumſtances 
in thoſe which appear to produce the ſame 
effects! Let us content ourſelves, for the pre- 
ſent, with making experiments, collecting 
facts, and examining well all the circumſtan- 
ces of them, and all their relations; and let 
us wait till time, and aſſiduous labour, have 
diſcovered to us the connection of theſe facts 
with one another, and the principles from 
whence they are derived; if theſe principles 
are not of the number of thoſe whoſe nature 
it is not poſſible for us to know or to form 
an exact idea of, 


_ Caliginoſa nocte premit Deus. 


Memoirs 173 35, pag. 347. 
About the year 1676, Mr. Picard in car- Of ue 1: 


rying his barometer | bu the obſervatory to nf & | 
St. Michael's gate in the night time, perceiv- meter in 
ed a light in that part of the tube where the the dark. 
mercury was in motion ; this phenomenon 
having ſurpriſed him, he communicated it 
immediately to the learned; and thoſe who 
had barometers having examined them, there 
was not one found that occaſioned light. He 
thought at firſt that it was owing to the mer- 
cury, which had been revivified from Cinna- 
bar; but having given ſome of the ſame to 
Mr. de la Hire, who wanted to make the 
experiment, the barometer which Mr. de la 
Hire mounted with this mercury, hath hi- 
therto been without any ſenſible effect. 
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After the death of Mr. Picard his barome- 
ter was diſmounted ; Mr. de la Hire having 


filled it again with the fame mercury, he re- 


marked no. light in it. It was about this time 


that Mr. Caſſini perceived that his barometer 
began to give a light, which it hath always 
continued to do even to the prefent time. 
Mr. de la Hire by frequently handling that 
of Mr. Picard, which he had recom þ 
found at length after ſome time that it began 
afreſh to be luminous, as before : Yet ſome 
yu after, it loſt again this virtue, although 
r. de la Hire was ſure that no one had 
touched it. He thought then that the matter 
which occaſioned the light, and which was 
included in the mercury, was either waſted 
or diflipated, and that he could not expect to 
reſtore it; at laſt, after having been diſmoun- 
ted and remounted, the barometer gave light 


afreſh when it was ſhaken, and the firſt ſpark 


that appeared was the moſt lively of all that 
Mr. de la Hire had feen it produce : It con- 
tinues ſtill to give light, but leſs than at the 


firſt. That which appears ſingular in this 


barometer, is that it hath loſt of itfelf and re- 
ſumed afterwards at different times the pro- 
perty of being luminous. 

Mr. de la Hire hath remarked alſo, that 
there is a conſiderable difference between the 
light of his barometer, and that of Mr. Caſ- 
ſini's; in his own the light fills pretty equally 


all the vacuum of the tube at each vibration ; 


whereas 


I” N * 
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whereas in that of Mr. Caſſini it ſeems at- 
tached to the ſurface of the mercury, from 
whence it diffuſes itſelf through the tube. 


Hiſtory Tom. 2. anno 1694, pag. 202. 


This phenomenon excited the curioſity of meſt 
of the philoſophers in Europe, and ſet them on 
the purſuit of ſome ignis fatuus of an hypotheſes 
to ſobve it, by which they bervildered themſelvues 
and others: The famous Bernoulli diſtinguiſb- 
ed himſelf in this learned error, and fhewed 
the world how vain are all inquiries in Philo- 
fſephical ſubjects, unleſs nature lead the way, 


Matre Dea monſtrante viam ; 


To this queen of beauty the painter, poet, 
and the ſage, ſhould pay an equal homage, the 
ſole meaſure of perfection in every art, the 
ſource of truth in every ſcience. 

It is neceſſary to advertiſe the reader, that 
there are ſome articles, from which I have 
omitted to give any extract; becauſe they are 
either founded on a precarious hypotbeſis ; or 
they are ſubjefts that have been much better 
handled by writers of our own; ſuch for in- 
Hance are the riſe of liquors in capillary tubes 
by the learned Dr. Jurin, and the theory of 
the tides by the incomparable Sir aac Newton, 


Qui genus humanum ingenio ſuperavit, et 
omnes | | 
Reſtinxit, ſtellas exortus uti ætherius ſol. 
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